ring 
TOMORROW'S 


DISTRIBUTION and 


Featu 


TRANSMISSION 


Analysis of data from more 


than 60 percent of utility 


for 


predicting post-war trend 


plies 


dustry sup 


in 



















wf 
w 





af rs 


Pemom 
wz, Vos Ze 


DIST 





1935... sensitivity 1 milliampere 


agvrenan 



















With today’s emphasis on electronics, Weston developments in the field 
of Sensitive Relays assume utmost interest to design engineers. Even 
prior to the war, these relays provided positive control at input values low 
as 2 microamperes or 1 millivolt. Employing Westons exclusive magnetic 
contact principle, they handled 5 watts at 110 volts, with complete freedom 
from contact troubles. 

But relay development at Weston has kept pace with the more exacting 
control needs of this war. Relays with sensitivity for exceeding that of 
pre-war days already have proved their reliability on critical equipment, 

, and under the most rigorous conditions! 
More than likely, these relays provide the answer for many of tomorrow’s 
products; for they provide the simplest, most compact means of controlling 





at minute energy levels. 
Have the full story on “what’s ahead” in sensitive relays and instruments 
at your fingertips. Check Weston, too, on all war instrument needs! 


Laboratory Standards . . . Precision DC and Specialized Test Equipment... Light 
AC Portables ... Instrument Transformers WE S I ON Measurement and Control Devices... 
. .. Sensitive Relays... DC, AC, and Exposure Meters...Aircraft Instruments... 
‘ Thermo Switchboard and Panel Instruments. Electric Tachometers...Dial Thermometers. 
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The war-caused shortage of tin forced 
many wire and cable manufacturers 
to search hurriedly for substitutes to 
replace the tin coating on conductors 
toprevent chemical reactions between 
the copper and rubber insulation. 

In 1928, however, Okonite chem- 
ists, constantly discontent with run- 
of-the-mill practices, had developed 
and perfected Okoloy, a lead alloy 
coating that outlasts tin at least 2 to 1. 

The old practice of “tinning” thecop- 


LASTING PROTECTION: After electrolytic cleaning, 
all Okonite copper wire passes through the Okoloy 
bath where, under carefully controlled tempera- 
ture, the corrosion-resistant Okoloy coating is 
bonded to the conductor. 


per conductors by passage through a 
bath of molten metal gave inadequate 
protection and too often led to failure 
and premature deterioration of expen- 
sive cables. 

No war-forced substitute, Okoloy, 
for sixteen years, has been used to 
protect the copper conductors of 
all Okonite rubber insulated cables. 
When you specify any Okonite cable, 
Okoloy is just one of the “plus bene- 
fits” you obtain. 


PROVED IN THE FIELD SINCE 1928: Section of 
Okoloy-coated wire removed for examination in 
1941 after 13 years of service along right-of-way 
of a major railroad system, where it was con- 
tinuously exposed to weather and to highly 
corrosive sulphur fumes. Note perfect condition 
of Okoloy coating and Okonite insulation. 


wo 


THE OKONITE COMPANY, PASSAIC, NEW JERSEY 
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Lime DID WE KNOW, these 12 years 
saying, “Electroline Automatic Line Splices art 
able” that the really big story had not yet been te 


ee Now this important reclaimable 


feature scores again. Vital materials 
from which Automatic Line Splices 
are made are mostly off to war... 
so it is impossible to supply the quan- 
tity of line splices we would like to 
but your stock bins will supply 
splices for immediate requirements. 


Every ‘‘out of service’’ line 
equipped with Electroline Automatic 
Line Splices is a source of supply. 
These splices are reclaimable. 


Electroline Splices can be removed 
in a jiffy. Back they go to stock bins 


for re-use . . . time and time agal 
Stock without stock expenditures. 
How’s that for an “extra” dividend? 


It is the everlasting quality of 
Electroline products that assures our 
users of adequate, effective usable 
Automatic Line Splices for the dura- 
tion. The quality is there because long 
experience in this field has taught us 
how to put it there. Not only the first 
Automatic Line Splice, but also the 
first Reclaimable Line Splice came 
from the house of Electroline. 


ILS Vig UUM G Lo CTT, 


Originators and Patentees of Automatic Line Splices and Dead Ends 
4121 SOUTH LA SALLE STREET a CHICAGO 9, ILLINOIS 
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LIFE-SPAN 
Adds Another 











e 
3 pay Seid only by! Decay Resistance from Top to Buti 
thefollowing 
Going Nature one better isn’t always easy! In producing cedar 
trees, Nature has given us a product unmatched for pole use in 
SCHAEFER-HITCHCOCK straightness, proportion, soundness and native durability. Yet 
Sandpoint, Idaho Life-Span scientists actually have succeeded in adding extra 
Supplier for Joslyn years to already long-lived cedar. Through special application 
é of a powerful chlorinated phenol wood preservative, cedar sap 
NAUGLE POLE & TIE CORP. wood has been given long-lasting resistance to invasion from 
Minneapolis, Minn. fungi and insects. Tests have proved that this protective treat 
ment permeates the entire sapwood! The result is a new standard ; 
PAGE AND HILL CO. ~ of pole life and service. Life-Span full-length toxi-tized Cedar 


Poles cost less and earn more because they last longer! 


Consolidated Treating Company 
B. J. CARNEY & CO. Minneapolis Minnesota 


Spokane Minneapolis | 
MISTER me eat es) 


Minneapolis, Minn. 
| 50 Church St., New York, N. Y. 
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@} Hi-Pressure Contacts, self cleaning with 
each blade operation. 


® One piece jaw and terminal pad. 


€) Blade counterbalanced in any position. 
Requires only normal operating effort. 


©) All copper current carrying parts. 


@ Heavy braid flex at hinge joint — eliminates 
additional unprotected contacts. Simple, 
direct, blade operating mechanism. 


@ Weatherproof greaseless bearing. 
@ Double eight-inch welded channel base. 


RATING 
2000 Amps. 


DISCONNECTING SWITCHES 
~~ 





RAILWAY ano INDUSTRIAL ENGINEERING CO. GREENSBURG, PA. 


'N CANADA=EASTERN POWER DEVICES ITED OR ONTO 
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i» doge SAY GOODBY to by-guess and by- 
memory methods when you plan sub- 
stations visually — with the help of Allis- 
Chalmers’ new “Unit Sub Builder” Set! 

At a glance you see what's available — 


the various ways it can go together — 
and build up the solution to your power 
distribution problem right on the top of 
your desk, 

The new “Unit Sub Builder” will be 
shown by a field engineer from your near- 
by A-C district office on your request. A 
new Slide Rule and Check List save your 
time, contribute to better planning. ALLIs- 
CHALMERS, MILWAUKEE 1, WISCONSIN. 


a Tune in the Boston Symphony, Blue Network, every Sat. Eve. 
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tactical, So Fast-| 


Here's the new way to buy Unit Sub- 





Selalele een alee) role ia. wide open 
— aided Dy accurate scale models of 
Allis-Chalmers electrical apparatus. 
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YOUR UNIT SUB IDEAS WORKED OUT WITH 


! AALMERS “wit Sub Builder’ Ser 


OLIVER 


ALL-PURPOSE REINFORCED 
INSULATOR PIN 


(PATENTED) 


A relatively new item in the complete line of 
Oliver Pole Line Materials is the low voltage 
All-Purpose Reinforced Insulator Pin. The heavy 
steel (9 gauge) saddle welded to the pin pro- 
vides the strength needed to withstand strains 
encountered in long spans, and in angle and 
corner installations. Specially suited for use 
with modern high-strength conductors. Desir- 
able also for tangents to prevent bent pins on up 
and Cown grades. 

With the new Oliver All-Purpose pin, more 
uniform strength of overall construction is ob- 
fained. Costs are kept low and your stocking 
problem is simplified as it is not necessary to use 
special pins for corner construction. 

Dimensions: 5 in. from bottom of saddle to 
top of pin; 54 in. from bottom of saddle to 
bottom of shank; width of saddle, 234 in. 
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contains 190 pages of 
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f te data and information on 


IRON AND STEEL Fs modern line materials. 
Send for yourcopy today. 


SOUTH TENTH AND MURIEL STREETS... PITTSBURGH 3, PENNA, 
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OPERATE YOUR SYSTEM 


MORE EFFICIENTLY 


with carrier 


Interconnection of generating stations 
and power systems has expanded the need 
for, and use of, telemetering. With lines 
loaded to the limit, accurate information 
on power flow and system characteristics 
is more vital than ever before. 

Carrier telemetering brings together at 
a common point significant quantities for 
efficient system operation. These quan- 
tities may be used independently for 
manual system control, or totalized to 
initiate automatic load control equipment. 
Automatic system control is particularly 
advantageous in regulating the net inter- 






POTENTIAL 
TRANSFORMER 





CURRENT 
TRANSFORMER 





(“». 


wma frome 


AT SENDING END 
A MEASURING DEVICE—which responds to the desired 
quantity, and initiates impulses to actuate the carrier 
transmitter. 
CARRIER TRANSMITTER—to generate the carrier current. 
LINE TUNING UNIT—cancels the impedance of the coupling 
capacitor, 
COUPLING CAPACITOR—through which the carrier flows. 
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telemetering 


change of power between large inter- 
connected systems. 
Westinghouse carrier telemetering equip- 
ment is basically simple, and can be 
adapted to a wide range of requirements. 
Your nearest Westinghouse office can 
offer valuable aid in planning an applica- 
tion to meet your needs. Westinghouse 
Electric & Mfg. Co., East Pittsburgh, Pa 
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PLANTS IN 25 CITIES . 
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TRANSM:SSION LINE 


A SIMPLE SYSTEM INVOLVES 
THESE ELEMENTS AT EACH END 
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OFFICES 


COUPLING 
CAPACITOR 


TYPE JY 
CARRIER 
RECEIVER 






INDICATING 
INSTRUMENT? 





- 
IMPULSE 
RECEIVER 


AT RECEIVING END 
COUPLING CAPACITOR—through which the carrier flows 
to the receiver. 
LINE TUNING UNIT—canceJs the impedance of the coupling 
capacitor. 
CARRIER RECEIVER—that receives and rectifies the carrier 
impulses, converting them to d-c impulses. 
AN IMPULSE FILTER—which converts impulses received at 
a given rate into a dial reading or chart recording. 
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Styles have 


the year the 


changed since 1909, 
first ACSR was made 


Line styles have changed, but the ACSR on this 
modern line follows the original formula; steel fcr 
Strength, aluminum for conductivity and long life. 





The first Aluminum Cable Steel Reinforced was 
fabricated in 1909 by Aluminum Company of 
America. Its size was No. 2 (No. 4 copper 
equivalent); a conductor now widely used in 
rural electrification. Six aluminum wires are 


‘ stranded around one steel wire, to give a combi- 


nation of high electrical conductivity, dura- 
bility and high strength. 

Line styles have changed considerably since 
then. Structures, insulators and fittings have 
all put on new faces. Spans have been greatly 
lengthened to reduce construction costs, per- 
mitting extension of service into low income 
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areas. The advantages which gave the ACSR of 
1909 acceptance by line builders have made it 
equally popular for these modern rural lines. 

Thousands of miles of ACSR have been pur- 
chased for the construction and extension of 
rural lines. Builders have had the counsel of 
Alcoa’s engineers and supervisors, receiving 
recommendations based on experience gained 
during these many years, 1909 to 1944. 

This service is available to help you keep 
war-loaded lines on the job, or extend them into 
new areas. ALUMINUM COMPANY OF AMERICA, 
2138 Gulf Building, Pittsburgh 19, Penna. 
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Geon 


Unuyl Reatna & Flaite 


Re GEON resins may be made a wide variety of 
thermoplastic elastomers, possessing unusual electri- 
cal and mechanical properties. These materials can be 
extruded, pressure. or injection molded, calendered, or 
cast into sheet and film. 


Here are the specifications and properties of a repre- 
sentative formulation of GEON for cable insulation, in 
this instance, GEON 2046: 


Dielectric strength... 800 volts per mil 

Insulation resistance... 6.0 x 10'° ohm-cm @ 15.5° C. 
Dielectric constant... .. 6.0 @ 15.5° C. 

Power factOP cece... OF @ 15.5° C. 

Chemical resistan Outstanding 

Flame resistance Will not support combustion 
Abrasion resistance Excellent 

Air and ozone resistance... Excellent 

Moisture absorption... 

Tensile strength 

Elongation............ 

Oil resistance... Excellent 

Aging and light resistance Excellent 

Color range... 1€ Standard NEMA colors 


_ GEON insulation and sheathing can be extruded 
directly onto the wire or formed into slip-on tubing. 
GEON film or GEON-treated materials can be made 
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into tape for very fine insulation. GEON can be molded 
into plugs, connectors, etc. 


By varying the type of GEON resins and plasti- 
cizers a great number of different combinations of prop- 
erties may be obtained. Or, GEON, properly blended 
with certain synthetic rubbers, will impart to the 
rubber characteristics otherwise unobtainable. 


The complete GEON story cannot be told in this 
limited space. But our research staff and laboratory 
facilities are available to help you work out any special 
problems or applications. Chemical Division, The B. F. 
Goodrich Company, Rose Building, Cleveland, Ohio. 


* * 


For an informative folder which 
further describes GEON’S proper- 
ties and suggests many applica- 
tions, or for answers to your 
questions, write Dept. C-1, Chem- 
ical Division, Rose Building, 2 
Cleveland 15, Ohio. Tee 


GEON is available to industrial users subject tu allocation under General 
Preference Order M-10. Limited quantities can be had for experiment. 
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‘It would be fine for everybody (but us!) if Chromel heating elements never wore out 
—but, of course, they do. Likewise, it is fine for everybody that Chromel does last so 
long. This heating-element wire has proven so faithful a performer, over so many 
years, that you just know that Chromel won't let you, or your customers down. Thus, 
Chromel has the ready acceptance, as heating element material, by engineers who 
specify it, and by the device maker who gladly entrusts his good name to the good 


performance of Chromel. For technical data, ask for Catalog-M. 


RESISTIVITY @ 68°F 


WIRE RIBBON 
(C.M. Ft.) (Sq. M. Ft.) 
Chromel-A . . . . +. 650 Ohms 510 Ohms 
Chromel-C . . . . . 675 Ohms 530 Ohms : | : 
GumtD .«. . « ete 471 Ohms Bed 
CO 6 ie sew op eee 231 Ohms Idd 





‘ | WIRE 
1 i] HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN eS 
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Holding power sufficient to break 
any standard cable accommodated; 
yet, after years of installation, you can 
scarcely find the gripped area of the 
cable, so easily has this holding power 
been applied. There are no sharp 
bends, no deformation, no crushing 
of strands. O-B Hi-Lite clamps hold 


the conductor like a vise with kid- 


glove jaws! Cables “stay put” and last 


longer. Inspection and maintenance 
are reduced. All these things save 
money and give better utilization of 
reduced manpower. Specify O-B Hi- 


Lites on plans for your next line. 


MANSFIELD, OHIO 


CANADIAN OHIO BRASS COMPANY, LTD.., 
NIAGARA FALLS, ONTARIO 


2427-6 
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Built For Today... 
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structure. On the next page 
corner construction used at 


Below a typical dead end 
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INSULATORS 


CKE INSULATOR 


ORIGINATOR AND LARGEST MANUFACTURER OF WET-PROCESS PORCELAIN 
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Planned 


> Locke suspension insulators 
and Locke high-line hardware {! 
are used throughout on this 
model line. 





lomorrow 


SOUTHWESTERN PUBLIC SERVICE COMPANY 
ENGINEERS LOOK TO POST-WAR DEMAND i problem was to deliver power—lots 


of it—continuously—to several widely 
separated war plants—in a hurry. 


Southwestern Public Service Company engi- 
neers met this demand by designing the 
simplest possible transmission line consistent 
with reliability, using nothing but standard 
materials and a minimum of hard-to-get or 
otherwise needed materials. 


Not content with this alone, they considered 
_ postwar demand. 


First, 66 KV operation did meet all present 
needs and used less restricted material than 
higher voltages. But constructing for ulti- 
mate use at a higher voltage could be done 
with readily available materials and with no 
sacrifice of time. 


The result is the 66 KV line illustrated here. 
Ultimately the voltage will be stepped up to 
115 KV by the simple expedient of increasing 
the insulation and adding ground wires. 











The war-time baby will become a peace-time 
adult stretching a time and labor saving hand 
over hundreds of square miles of territory. 





FIFTY PROGRESSIVE YEARS OF SERVICE TO ELECTRICAL INDUSTRY 


CORPORATION?" 


MARYLAND 
FIRST IN CLAYRAMICS 
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Hear the Genera! Electric Radio Programs: The “G-E ALL-GIRL ORCHESTRA," Sundays 10 P.M., EWT, NBC. 
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T’S anice thing for the restaurant owner. Every 

hot summer day acts as a reminder to his 

patrons to come in and enjoy his good food... 
and his good air conditioning. 


Furthermore, the fresh, cool, air-conditioned 
atmosphere does wonders for appetites. The 
customers eat more...come in more often. His 
waiters give better service. 


Good air conditioning (G-E Air Conditioning) is 
good business. Good for restaurants, good for your 
business too. 


Of course, if you don’t have G-E Air Condition- 


** Now that they've put in Air Conditioning 


you have to stand in line to get in.”’ 


ing now, you will have to wait awhile to get it. 
Right now, vital war duty is waiting for all the 
equipment we can produce. But even this cloud 
has a silver lining... 


Out of G-E’s wartime experience will come even 
finer equipment...compact, efficient, with balanced 
and uniform control of temperature and humidity. 


Come Victory, G-E air conditioning will be in great 
demand—so it’s none too soon to start planning your 
postwar installations. General Electric Company, 
Air Conditioning and Commercial Refrigeration 
Divisions, Section 4196, Bloomfield, New Jersey. 


7X BUY WAR BONDS << 
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HEINEMANN 


MAGNETIC CIRCUIT BREAKERS 


Drawing shows cross section of time delay type breaker, 
designed to prevent nuisance trips on transient overloads 
and starting surges, while opening rapidly on sustaining 
and heavy overloads and instantaneously on short cir- 
cuits. Same breaker can be made without the time 
delay arrangement as straight instantaneous trip type. 
Magnetic blowout provides high and fast interrupting 
capacity. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Tar Co., Siam stots) 
TRENTON o NEW JERSEY 








Sivan eaticaitemadeetial 
: heavy cross ribs to rigidly support core - 
| laminations. Stator is well ventilated, the 
| Solid coil shields directing flow of air over 
| Coils and exhausted in frame openings. 
| @ Field Coils form wound, thoroughly 
| dipped and baked. Coils are well insu- 
| lated from poles, and fitted fibre 
| washers hold them permanently tight. 
@ Each Pole Assembly is securely 
fastened to the Rotor by 2 large studs 
| thru rim and anchored in large rectan- 
| gular steel rivet insert which serves 
| te hold laminations firmly together. 
@ Rotors are of heavy all steel con- 
struction. Rotor made with solid hub, 
split hub, or can be completely split. 
@ Starting winding embedded in | 
pole face and brazed to end rings 
which are riveted between poles. 
@ Collector Rings are of bronze 
with good wearing and conductive 
properties. 
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of the construction of the larger Burke Synchronous 


Motors and Generators is that detailed here. Burke as one 
of the oldest builders of Synchronous equipment, has stressed 
quality in every detail for over fifty-four years. These motors are 
built to meet your specifications and are available in all sizes 
from 1 to 1500 h. p. in beited, direct or engine types either sleeve 


- Of ball bearing equipped and with Exciter on top or direct con- 


nected. Burke engineers-are ready to meet your war demands 


___ 6 ta lp you prepare for the post war perio. 


Write teday fer specific date. — 


ef eurxe ELECTRIC COMPANY - ERIE, PA. 
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Chicago Subway showing Flur-o-guide fluorescent units typical 
of those used throughout the system to provide safe, eye-easy 
illumination. Corning Flur-o-guide Alba Panels No. 90960 
ore used throughout. 

Corning Glass Works does not manufacture or sell lighting 
fixtures. Complete units shown are obtainable from fixture 


manufacturers. 
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PROVIDE ENGINEERED LIGHTING FOR CHICAGO SUBWAY 


Illumination is one of the outstanding features of the 
new Chicago Subway. Fluorescent lighting is used 
with specially designed Corning Flur-o-guide light- 
diffusing panels. Working in conjunction with Corning, 
the subway engineers have provided illumination that 


is uniform, glareless, and easy on the eyes. The first 
such installation in the country, the system includes 
some 3000 totally enclosed fluorescent units equipped 
with 48-inch lamps. Approximately 1200 units with 
incandescent lamps are used for emergency lighting. 


ENGINEERED LIGHTING PUTS LIGHT TO WORK 


Corning Flur-o-guides permit the adaptation of light 
to the job it has to do. With the properly designed 
Flur-o-guides, developed to the best engineering 
principles by Corning Engineers, complete utilization 
of light is pessible. For general illumination Flur-o- 
guides are available which give wide angle distribution 
of the light. Where a particularly high concentration of 
light is required in a given area, Corning provides a 


“CORNING?” is a registered trade-mark and indicates manufacture by Corning 


complete Jine of fresnel-type lens panels that concen- 
trate the light where it is needed. They will be available 
in a wide range of styles and sizes for every fluorescent 
lighting application, when war demands slacken. 
Write for “Corning Lighting Data,” giving complete 
information on how you can apply engineered lighting 
to your illumination problems. Address Lighting Divi- 
sion, Dept. EW2 Corning Glass Works, Corning, N. Y. 


“ke, Corning, New York 
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Look at 
THIs new postwar, general purpose Fairbanks- These Features ! 


Morse Motor is available to industry now. 
It is a 40°C. motor. 


* 


Never before have there been more stamina— more protec- 
tion — more versatility — built into a motor housing. 


+ 


It is a protected motor. 


* Ithasan optional conduit box 


You'll have to see it demonstrated to appreciate fully assembly. 


how much this motor can really offer you. * It has cross-flow ventilation. 


* Ithas ball bearings—sealed- 


BUY WAR BONDS ; 
in and protected. 





* Ithasthe exclusive Fairbanks- 
Morse COPPERSPUN 
ROTOR. 






FAIRBANKS -MORSE 


DIESEL ENGINES | WATER SYSTEMS Gu 
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RAILROAD EQUIPMENT 
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Write for detailed information. 
Fairbanks, Morse & Co., Fair- 
banks-Morse Building, Chicago 
5, Illinois. 
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FUSE LINKS— individually wrapped, then pack- LIGHTNING STROKES dissipated through low CLAMPS. There is a Kearney 
aged again in packets of five, arrive at the pole _ resistance path to ground. Power follow-up 
just the way they leave the Kearney factory. interrupted within the horn fibre fuse tubes. 


Con-nec-tap 


clamp for the most unusual load or construction 
problem. Made in many types for all wire sizes. 


RELATED CONSTRUCTION UNITS 


One certain way of eliminating 
maintenance on any mechanical 
or electrical device is to replace 
worn or used parts after each 
operation. Sounds impractical 
but have you looked at the Kear- 
ney Trip-O-Link Fuse Switch? 
The porcelain i in the insulator being an inert 
material is impervious to wear and tear. The 
hanger and fittings attachments made of care- 
fully chosen materials, are in much the same 
category. Damage and wear caused by light- 
ning, short-circuits and excessive loads are 


nearly always confined to the cartridge of a 
fuse switch. With the Trip-O-Link the ideal 
is closely approached because each re-fusing 
brings with it a fresh, full-dimensioned fibre- 
lined cartridge as an integral part of the fuse 
link. At the same time clean contacts are made 
because the bright new cable of the fuse links 
goes directly into the permanent switch con- 
tacts. In these days of revolutionary designs, 
take time out to investigate the Trip-O-Link. 
Please address your letter to Department “H,” 


JAMES R. KEARNEY CORPORATION, 
4236 Clayton Ave., St. Lovis 10, Missouri 


POSITIVE — LIGHT-WEIGHT — SAFE — LOW-COST 


THIS ELECTRICAL INSTALLATION is typical of 
the way in which you too, can take advantage 
of many Kearney Products made expressly for 
better performance at the least possible cost. 
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CORRECT lubrication |} 


means Better Maintenance 





CORRECT lubrication makes for bet- 
ter maintenance by preventing exces- 
sive wear. 

Because no one oil meets all re- 
quirements Sinclair provides both 
Rubilene and Gascon Oils for correct 
lubrication of DIESEL ENGINES. 
These oils are safe lubricants under 
today’s continuous heavy duty oper- 


ation. Their range is suited to all 

service conditions. | 
Where prolonged heavy duty oper- 

ation threatens excessive wear there 


is a lubrication problem. Consult us 


about it. 


(Write for “The Service Factor” — published 
periodically and devoted to the solution of 
lubricating problems.) 





FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENUE, NEW YORK 20, N. ’. 
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HOW BIG A CABLE? 


The impedance characteristics of 
Ultra-High Frequency Cables are 
dependent on the physical dimen- 
sions — the size of center conduc- 
tor and the inside diameter of the 
coaxial braid. 


You can easily determine impe- 
dance by the use of this Intelin 
Chart. Apply a straight edge, with 
the crossover at the desired impe- 
dance on the center scale. The 
other two scales then indicate, for 


BUY MORE BONDS 


any scale position, the correspond- 
ing conductor size and dielectric 
size necessary for the desired 
impedance. 


Federal, long recognized 
as @ manufacturer of 
better vacuum tubes, now 
leads with new production 
methods resulting in still 
greater tube efficiency 
and length of life. Every- 
where, it’s Federal tubes 
for superior transmitting 
and industrial power per- 
formance. 


A full size copy of this chart is 
yours on request. Write for it) 
today! 


Remember, Intelin Cable is more 
than insulated wire — it is special- 
ized transmission line — made 
with watchmaker accuracy. 


In the Intelin Cable family there 
is a type to match your ultra-high- 
frequency problems, a cable bal- 
anced in all electrical properties 
to do your job. 


INVEST IN THE FUTURE 


Corporation 


Newark 1, N. J. 





@® Untreated pole. 


@ Untreated pole inspe. teq 
and treated. 
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INSPECTION TIME sotiricss 
PROTECTION WRMYUR  sace inspection time Protec 


TION TIME with OSMOPLASTIC. 


atte Today, more than 100 prominent utilities 
are treating poles with OSMOPLASTIC 


©) S mt (©) jp If, INS “T it Cc To date, over a million and a half poles 

have been so treated to greatly increase 
their useful life. If you are interested ina 
record control system similar to that de 


scribed above, we would be glad to dis- 
cuss the matter with you in detail. 





Reproduced above are the basic records 
employed by a large electric utility to 
accurately control the maintenance of 
standing poles in their overhead distri- 


bution system. The white outer 












Under this system, every pole is num- area of this pole 

bered and mapped. A glance at the map cross-section, 

shows the condition of all poles in the cut at ground- 

= . ‘ line, shows the 
7 area covered ... symbols indicating dace een 
whether they are treated or untreated. ink actien-ohien 

Filed with the map, is a pole inspection toxic chemicals 

BY record giving detailed information on the in Osmoplastic. 


MAKE INSPECTION TIME, PROTECTION TIME WITH 


| OSMOPLASTIC 


MANUFACTURED BY 


OSMOSE WOOD PRESERVING COMPANY OF AMERICA, | NC. 


GENERAL OFFICES: BUFFALO 12,N. Y. 


BRANCH AND SALES OFFICES: BIRMINGHAM 3, ALA.; DENVER 2, COLO.; 
‘ NEW YORK 7,N. Y.; KENOVA, W. VA.; HARLAN, KY.; CHICAGO 4, ILL. 
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GET THIS BULLETIN Your Westinghouse distributor offers two ready answers to 


This bulletin—B-3329—presents complete circuit protection problems on extended distribution lines. 
application data on the new AR-1 Reclosers. First: Westinghouse Type AR-1 Reclosers which give maximum 
ed Ic describes how to co-ordinate them with other protection with minimum outages on long rural systems. 


protective devices, gives features, dimensions, 


: a Second: The distributor’s own “how-to-do-it” ability ... based on 
methods of mounting and ordering informa- 


ion. Ask your nearest Westinghouse distribu- his own and Westinghouse experience in similar applications. 


tor for a copy today. Or, write Westinghouse On temporary faults, the AR-1 Recloser opens, recloses and resets 
Electric & Manufacturing Company, East itself. It is then ready for operation over the same cycle. If the line 
Pittsburgh, Pa., Dept. 7-N. fails to clear, the recloser attempts to re-energize the line three 
times and then locks out. Ample time delay on tripping permits 
co-ordination with other reclosers and standard fuses to reduce line 


outages to an absolute minimum. 


The AR-1 Reclosers eliminate inspection and service trips on 
transient faults, avoid revenue loss on unnecessarily dead lines, 
improve suburban rural line service, build customer good will. Ask 
your Westinghouse distributor about them today. J-90510 





TRIED THESE ANSWERS TO 
. UNNECESSARY OUTAGES? 


@ ) 
‘HOW-TO-DO-IT 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


g YOUR WESTINGHOUSE DISTRIBUTOR FIRST! @ \ Vestin house 
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Y HELPING TO AVOID WASTE, save fuel, cut 

costs and by providing an extra margin of 
safety, Johns-Manville Electrical Materials are mak- 
ing their contribution to the Electrical Industry’s 
great wartime record. 


Today, as a result of their proven dependability under 
sustained peak loads and other critical operating 
conditions, these materials are playing an increas- 
ingly important part in the industry’s plans for post- 
war expansion and rehabilitation. 


J-M Electrical Materials, developed in the extensive 
Johns-Manville Research Laboratory, are backed by 
the knowledge accumulated through 86 years of 
operating experience. 

* * * 


The complete line of J-M Electrical Materials is 
described in Catalog GI-6A. Send for your copy 
today. Write Johns-Manville, 22 East 40th Street. 
New York 16, New York. 


Johns-Manville 
ELECTRICAL MATERIALS 





ASBESTOS EBONY, now again avail- 
able, is a permanent, inorganic min- 
eral product. It won’t rust, rot, 
shrink, crack or buckle. Impervious 
to water, gas, oil, and ordinary chemi- 
cals. Has high dielectric strength and 
insulation resistance. 


TRANSITE CABLE TRAYS are 
made of an incombustible, strong, 
corrosion-resistant material. De- 
signed to support control cables. 
Transite Cable Trays save space, pro- 
vide greater accessibility, cost less to 
install and need no maintenance. 
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OTHER JOHNS-MANVILLE 
PRODUCTS FOR THE 
ELECTRICAL INDUSTRY 


ELECTRICAL MATERIALS 
NOT ILLUSTRATED: 









Chemstone 
Electrobestos 
Asbestos Tapes 
Friction Tapes 
- Splicing Compounds 
Asbestos Transite 










ALSO 


High Temperature Insulation 
Refractories 
Transite Partitions 
Acoustical Materials 
Packings 
Built-Up Roofing 
Industrial Flooring 
Transite Pressure Pipe 
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CABLE FIREPROOFING. Niagrite- 
Asbestoment, consisting of Niagrite, 
acommercially pure asbestos felted 
tape with or without reinforcement, 
and an efficient refractory material, 
Asbestoment, provides fireproof pro 
tection for cables. 





TRANSITE CONDUIT. Made of as- 
bestos fiber and cement, Transite 
Conduit is approved for use under- 
ground without concrete envelope. 
Both Transite Conduit and Korduct 
help provide lower installation cost 
and reduced maintenance expense. 


ELECTRICAL WORLD @ June 


SEALING COMPOUNDS. J-M makes 
several sealing compounds—Duxseal, 
Pakseal, Tranolseal and Uniseal, each 
one with certain characteristics, All 
are easily workable at 35° F., with no 
slump at 300° F. They won't harden 
materially when exposed to air. 


24, 1944 


TRANSITE KORDUCT is identical 
with the Conduit except for its lesser 
wall thickness. Like Transite Con- 
duit, Korduct is fireproof and highly 
resistant both to internal and. ex- 
ternal corrosion, electrolysis and ac- 
tion of soil chemicals, 
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Bhar bch “ a a ee HEART 


PR: Cet 


Medical science has developed the electro-cardiograph 
for recording heart action on film. Through these re- 
cordings the physician can make accurate diagnosis. 


PICTURE of a STRONG BATTERY 


1 he, 2 be. 3 he. 4 be. 5 be. 6 be. 7 be. 






Ey 20 Volts 


SS 


Curve showing sustained voltage of Gould Planté throughout continaeus 8 hour discharge period 








The Gould Plante battery has an 
unusually high discharge rate. 
Like a strong heart it has the 
power to meet emergencies. 





NOT A MATTER 
FOR GUESSWORK 





Your battery requirements are not a matter for guesswork. 
That is why Gould first sends its field engineers to get “on 
the spot” information. Experts in the nearest of the 11 Gould 
factories serving the United States convert that information 
into the right battery to do your job. Then Gould technicians 
make periodic tests to insure peak efficiency. 


Have you received the latest edition of Bulletin 1000 de- 


scribing Gould Sealed-In-Glass Batteries, racks, rectifiers 
and emergency lighting units? It is free. Write for it. 


GOULD STORAGE BATTERY CORPORATION, DEPEW, NEW YORK 


Factories: Atlanta @ Chicago @ Dallas e Depew © Leavenworth © Los Angeles @ North — 
Rock Island © St. Paul @ Sioux City © Zanesville 


FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 


Since /898 tHE BATTERY PICKED BY ENGINEERS 
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SPINNING PLANTE PLATES 





One of a series of articles on 
Gould production methods, 


The Gould Plante battery has been 
most carefully designed. It is manu- 
factured under the most rigid con- 
trol, using for its essential raw 
material the highest quality of pure 
lead, obtainable from only two 
sources in the United States. 


This pure lead is melted and 
blended to the desired Gould formula. 
It is then poured into molds three 
feet square and two inches in thick- 
ness and allowed to cool, forming a 
slab or billet which is now ready for 
its first operation of rolling. 


It is successively passed back and 
forth in a rolling mill until the de- 
sired micrometric thickness is ob- 
tained. The resulting lead structure, 
as distinguished from plates of the 
cast type, is a close homogenous 
mass, free of crystalline structure. 

The original slab or billet after 
rolling is now approximately thirty 
feet in length with a thickness of .279 
inches. This strip of lead is next 
sheared into several individual pieces 
which are placed in a punch and 
trimmed to the desired outline of 
one or more plates dependent on the 
size desired 


The blank is then locked in a 
plate holder and reciprocated be- 
tween high speed revolving arbors 
on which are spaced steel discs having 
knife-like edges to govern the re- 
quired number of ribs per unit length. 
The arbors bearing against the blank 
surface under uniform air pressure 
cause the lead to displace and build 
up uniformly between the discs, pro- 
ducing the desired ribbed surface and 
spacing between ribs over the entire 
surface of the blank, this operation 
simultaneously taking place on both 
sides. This greatly increases the 
active surface area of the plate, an 
important factor in the unusually 
high capacity of the Gould Plante. 


By limiting the depth to which the 
discs penetrate the blank, a core or 
central conducting rib remains in the 
center of the plate. This furnishes the 
required strength and current con- 
ducting member for the finished 
plate. With this flowing process, 
tendency toward gouging or tearing 
is eliminated with its accompanying 
destruction to metal structure. 


This spinning is but one of the 
many operations in the production 
of the Gould Plante battery. It shows, 
however, the care and attention to 
details employed by Gould in each 
stage of manufacture. (Advertisement) 
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ODAY, Many organizations are 
Teena in study and develop- 
ment in the helicopter field. We wel- 
come this as a healthy sign of a po- 
tentially large industry beginning to 
grow .. . an indication that future 
accomplishments will be great under 
the American competitive system. 


Now the Kellett organization is de- 
voting all its aircraft-building experi- 
ence to military production, to back 
up our men at the front. With Victory, 
Kellett’s expanding engineering staff 
will focus on ‘helicopter develop- 
ments for civilian use. Our aim is to 
contribute, then, to the creating of 
new jobs, by making the time-and- 


NUMBER 9 IN A SERIES, TRACING FIFTEEN YEARS OF KELLETT AIRCRAFT HISTORY * 
, sires oes rng a — a — : 


A 1943, autogiro-type, U. S. Army Air Forces Kellett coming in for a landing. 


money-saving advantages of helicop- 
ters available to electric utilities and 
pipe line companies for cross-country 
inspection and service, to ranchers, to 
farm cooperative groups for dusting 
and spraying, to prospectors and 
hosts of others. 


Wherever aircraft must be freed from 
limitations of airports, where altitude 
may be maintained without forward 
flight—and where satisfactory range 
and cruising speeds are also required 
—there Kellett looks for its postwar 
opportunities. Kellett Aircraft Cor- 
poration, Upper Darby (Philadelphia), 
Pennsylvania. 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Admiral Byrd's early model Kellett autogiro at the South Pole, 

1933. One dramatic service was locating a lost plane and crew, 

forced down miles from Little America, and directing a rescue 
party to the spot. 
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WIRING A 
FLOATING CITY 


A super-dreadnaught at sea is a self. 
contained, highly co-ordinated com. 
munity. It takes close to a million feet 
of insulated wires and cables for the 
amazing network connecting the many 
telephones, head-sets and loudspeakers. 


Insulations of special compounds 
developed by U.S. Rubber scientists 
provide effective protection for com- 
munication and power lines. They retain 
their resiliency under continued vibra- 
tion and the shattering shock of big 
guns firing. 

Among these is Laytex, a compound 
of purified ingredients. Applied to the 
wire by a unique process of dipping and 
drying followed by vulcanizing, it forms 
a homogeneous sheath around perfectly 
centered conductors. 

U.S. Laytex Wires and Cables now 
in combat use the world over will have 
a no-less important function in the com- 
munities of the future. 





aa 


| Laglx WIRES AND CABLES Uy SERVING THROUGH SCIENCE 





po 


= a. ATA 





. Official U. $. Navy Photograph 
188 MILES OF WIRE: That’s what the communications system alone LAYTEX WILL COME HOME: The entire output 
on the latest super-dreadnaught requires. Laytex Wires and Cables— of Laytex Wires and Cables is still going to the 
slender, yet tough because of their special insulation—are in use on such Armed Forces. The day is steadily drawing nearer 
systems as they are elsewhere with our Armed Forces around the world. when manufacture of these wires and cables for 
Other types of U. S. Laytex Wires and Cables are used for gun control, Buildings, Police and Fire Alarms, Communications, 
lighting and power. Signalling, Power and Control will be resumed. 


to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 20, NN. Y. - In Canada: DOMINION RUBBER CO., LTD. 


j 
i 
| Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
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THIS GALLS FOR ACTION 


...Think how much 

RCA 2-Way Radio would 
help to get the 

nearest power company truck 
to the scene sooner! 


Or too well you realize what trouble and expense 
the community you serve would be put to if one 


of your power lines were suddenly broken. 


Any system you can install that can help you reestab- 


lish service more quickly is essential to the public. 


RCA 2-Way Emergency Radio installed on your trucks, 
and in your shops and offices, can enable you to get into 
instant touch with every one of your trucks, no matter 
where they are—enable you to locate at once which is 
nearest the scene of trouble—get it started on the job 


of restoring service. 


You realize, of course, that today RCA factories are 
busy on war work. Therefore we cannot supply you with 
such equipment immediately. Nevertheless, you should 
act now to plan such an RCA system—and be all set 
for an efficient postwar RCA installation. 


RADIO CORPORATION OF AMERICA 


RCA VICTORIDIVISION ¢ CAMDEN, N. J. 


LEADS THE WAY.. In Radio. .Television.. Tubes.. 
Phonographs.. Records .. Electronics 





BUY MORE WAR BONDS 








Many plants are now using this task 


force of EC&M small magnets mounted 
on industrial trucks for a clean sweeP of 


production lanes. 


These easily handled mobile units scurry 
around the plant through narrow pas- 
sages, into the corners, around machinery; 
picking UP bolts, nuts, turnings, and tire- 
injuring scrap- They “sweep” hazards to 
men and equipment from the floors and 


save valuable materials. 


They also handle plant materials quickly 

and at little cost, such as lifting castings 

and forgings from floor to machine, mov- 
ing products in and out 


of boxcars, and other 
Cc a M similar lifting and move 
cular 
Magnets come 
in ten sizes for all 
industrial needs. 


Ask fo 
T B ° cm 
ulletin truck crane receives 36-volt 


a power directly from truck. 
aes ee ee 


29-inc ; 
9-inch diameter Magnet on 


OR REY 
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LINE CONVERSION 
WITH LAPP LINE POSTS 


ay fo fortify your system.... 
and uses least materials 


New or increased load demands frequently can most efficiently 
be handled by conversion of existing lines to higher voltage. 
For this job, Lapp Line Posts are particularly suited. Using 
present sound poles and conductors, conversion to higher 
voltages can be accomplished with no more than new cross- 
arms and Lapp Line Posts. Nor need such construction be 
considered as an emergency temporary expedient. Such a line 
approaches the current ideal for a new line; and your Lapp 
Posts can be expected to give trouble-free service for a longer 
period of years than you ever got from conventional insulators. 
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@ Kappa Tapes compare with 
ordinary tapes only from the standpoint 
of price. Their improved electrical and 

physical properties definitely set them 
apart from previously used materials, both 
as to economy in production and supe- 






riority in performance. 










This is not a fanciful claim. Laboratory 





and service tests of Kappa Tapes have dis- 
closed characteristics seldom possessed by 






acceptable tapes with which they were 
compared ... factors responsible for the 
ever increasing adoption of Kappa by electrical manufacturers 
; from coast to coast. 


P When you consider that moisture absorption is 14 that\of cot- 
ton, 14 of silk... 


tensile strength is greatly increased .. . 


that less varnish is required . . . that dry 
chance of deteriora- 


tion considerably lessened ... and flexibility at extremely 


ee ERRRRR Snn tnsuelainassann weenie 
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@ COMPLETE IMPREGNATION 
@ HIGHER DIELECTRIC 
@ LESS VARNISH BUILD-UP 
@ FEWER VARNISH DIPS 

@ SUPERIOR FINISH 










¢ Cate for cocky winding 





low temperatures retained to a marked 
degree .. . you will recognize in Kapp 






Cellulose Acetate Woven Rayon a supe- 






rior coil winding material. 
















Moreover... breakdown voltages for 








varnished samples of Kappa have tested 
50%, higher than for ordinary tapes, up to 
10 mils (fabric plus varnish). 











We believe these facts warrant your early 
investigation of Kappa Tapes. Write for 
full length testing samples to Wm. 
Wright & Sons Company, Industrial Tex- 
tile Division, Box 1000, West Warren, 


Massachusetts 











Send for this factual bulletin which presents 
comparative test data of Kappa and ordinary 
tapes. 
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.»-» WHEN YOU INSTALL 


WESTINGHOUSE LCB 
| LOAD-BREAK 
DISCONNECT SWITCHES 


LCB disconnects can give your system greater operating 
ibility because they perform a double function: (1) they HOW IT WORKS 
bate the connected equipment, and (2) they can be : 
ened at any time—even under full load. 
he quick-break auxiliary blade, with its ‘‘De-ion” arc f 1. Closed . . . practically all 
amber, insures only ‘“‘dead”’ switching on the main con- i current flows through main 
ts. As a result, the switch can handle hundreds of ! —. small eR through 
erations without maintenance. SE 
he LCB switch is designed for indoor installations and 
group-operated. Suitable enclosures are available to 
et all requirements. Combinations include mounting 
th BA power fuses for fused protection. 
For complete information, call your Westinghouse 
ce or write for B-3203, Westinghouse Electric & Manu- 2. Main blade opens... all 


turing Company, East Pittsburgh, Pa., Dept. 7-N. | current momentarily flows 
J-60548 through “‘quick-break”’ blade, 


RATING TABLE which is held tightly. 


Switch Rating 
Continuous 
—_—_—_—_ Voltage 
Amperes Volts 


400 5000 he 


7500 6900 
13800 | 3. “Quick-break” blade 
snaps open. Arc is stretched 
in “‘De-ion” chamber and 
instantly quenched. 
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ro nore 
Outdoor, Oil immersed Metering Set 
Consists of two Current and two Potential transformers 


mounted in an oil-filled steel tank. Shown here is the coil 





* 





pean Li ey 


Distribution and Power - Current and Potential - Askarel Coole 
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NSTRUMENT TRANSFORMERS 
Tanjore 


Meeting your most rigid requirements for 
accuracy and dependability, Standard 
Current and Potential Transformers and 
Metering Sets are made in many sizes and 
types to suit various service requirements. 

Current Transformers include types for 
indoor or outdoor use, in degrees of accu- 
racy called for by requirements of the 
service, and for system voltages up to 
69,000 volts (outdoor) and 15,000 volts 
(indoor). Liquid filled or air cooled dry type. 

Potential Transformers are manufactured 


in sizes up to 69,000 volts (outdoor) and 

13,800 volts (indoor). Liquid filled and 
dry types. 

Standard Metering Sets provide primary 
metering service at considerable saving of 
space and cost. Made for outdoor service, 
for all voltages up to 69,000 volts, inclusive. 

All Standard Instrument Transformers 
reflect years of experience and engineer- 
ing skill in their design and construction. 
Users everywhere have found these 
Standard units accurate and dependable. 





Standard Type P 
Transformer for 
6,900 to 13,800 
volt service. Both 
ratings are fur- 
nished with or 
without primary 
fuses. 


Typical oil-filled Stand- 
ard Outdoor Potential 
Transformer. For serv- 
ice up to 69,000 volts. 
Air cooled in lower volt- 
age class. 


Type P Potential Trans- 
formers provide highest 
grade instrument or 
metering service. This 
type is for 2400 volts 
and below. 


WRITE FOR ILLUSTRATED DATA BULLETIN 


TRANSFORMER CO. warsen, ono 


Auto Transformers - Street Lighting 


Le) 


Jral - General Purpose Dry Type ° 
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WAGNER PRODUCTS FOR VICTORY *« 


PROVIDE LOAD CENTER CONTROL FOR 
LIGHTING AND POWER CIRCUITS 


The Unit illustrated above is installed in a synthetic rubber plant. Each trans- 
former has a two-position liquid-filled disconnecting switch on the high-voltage 
side which is equipped with low-voltage interlock. The low-voltage side is 
equipped with air circuit breakers electrically or manually operated, ground 
indication lights, voltmeters, ammeters, and ammeter test blocks. Each unit 
has one main breaker, one tie transfer breaker, and two feeder breakers. 


For Complete Information on Wagner Unit Substa- 


_ tions write or phone the nearest Wagner branch office. bn 


BACK THE ATTACK= 
BUY U.S. WAR BONDS 


Wa&gnerElectric Corporation 


6456 Plymouth Avenue, St. Louis 14, Mo., U. S. A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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SAVE METAL 


BY USING 


ALL PORCELAIN LIDS 
ON INDOOR HIGH VOLTAGE POTHEADS 


G&W TYPE "P" 


The insulated cable conductors are brought out 
through the three holes in the all-porcelain lid— 
without using any copper connectors. The lid holes 
have extensions which permit tape sealing the 
separate conductors to the porcelain. 



















SHAPE “C”’ 


(With stuffing box and conduit coupling.) 

















COMPLETE DATA 
FOR ORDERING 
IS GIVEN BELOW 








SHAPE “K” 


(With wiping sleeve.) 





SHAPE “U” 
( With ‘'CR-SB’’, combination 
clamp ring and stuffing box.) 





6600 Volts Indoor—600 Volts Outdoor 


Type “P’” potheads are made in three — . The porcelain lid has three holes of 
gi in. mondhas and will take any sized co uctor that will pass through. Two holes 
ave keyways or slots for venting air while filling with compound. 
The center hole in lid can be plugged for use with 2-conductor cable. 


Max. Dia. Cable Approx. | Approx. 























CATALOG LIST Body Shipping} Comp’d 
Wiping “CR- SB”; NUMBER PRICE | —————_—————_| Weight | Req'd 
Sleeve | or “SB” Shape | Symbol | Lbs. — Gallons 
24” 134” AP3523C $12. 00 Cc P3C 16 3% 
3%” 2%" AP3524C 15.00 Cc P4C 20 % 
; 24%" 1%” AP3523K 18.00 K P3K 25 5% 
{ 24" | 1%” AP3523U 18.00 U PSU 25 54 


Conduit couplings and armor clamps extra—Up to 2!4”—-$1.50. Up to 4”—-$3.00 List 
CABLE ENTRANCE FITTINGS IN STANDARD STYLES SHOWN BELOW. SPECIFY STYLE WANTED. BE SURE TO GIVE CABLE DATA AND CONDUIT SIZE. 





| 
| 
| 
"Filling compound not included in above prices. Add 10% list. Fig. 87—Shape “C”’ Fig. 88—Shape ‘‘K.’’ Fig. 89—Shape “‘U.”” "4 


SS ORNS CLE mete me 





“ cr c 













Wiping Sieeve—“WS” joe $8" bol "SB" Armor 


Symbol— clamp “AC” We sma —- we | 
Send for Bulletin 392 for complete data on other types - G & W POTHEADS. 





ELECTRIC 


POIMEADS ... . BOXES .... Ol FUSE CUTOUTS... 








ELECTRICAL WORLD e@ June 24, 1944 an : (2325) 41 






15. The clay blank after being shaped by hand is placed 
in the plaster of paris mold, then put in the hot press where 
the inside contours are formed by a heated metal plunger 
revolving in one direction only. Here a pressure of 40,000 
ss per square inch is exerted. The combination of 

eat, the carefully engineered contour of the plunger, and 
the one direction rotation insure proper clay flow and accu- 
rate shaping without setting up stresses and strains in 
the porcelain. 


16. Hand jiggering is an operation 
requiring a high -degree of skill and 
long experience. Here the operator 
using a carefully cut profile, applies 
pressure through the lever arm to 
form large and intricate shapes. 





AKL 


INSULATORS 


bs 


The shaping of an insulator to line needs takes engineering 
knowledge, technical skill and precision craftsmanship. 

This is a third in a series of advertisements showing 
how insulators are made by the wet plastic process in 
which all forming operations are performed with the clay 
in plastic form. 

Write for your copy of the Pinco Catalog showing Pinco 
Standard Insulators and Hardware. 

Pinco Standard Insulators are cataloged 
in the Electrical Buyers Reference. 


17. Roll threading is a patented Pinco process which 

uces a highly accurate pin fit. The hole is formed first 

the hot press method. threads are then rolled into 

oh , producing a much more accurate pitch and taper 
than by other methods. 








| 


| 
| 





18. After the forming operations have been 
completed the porcelain insulator shells are al- 
lowed to remain in the plaster of paris mold, the 
plaster absorbing enough of the moisture from 
the clay to permit handling in a short period 
of time. : 


NOTE THE BEADED EDGE. All Pinco Insulators are 
made with a beaded edge, a method of construc- 
tion which was first introduced by Pinco in 1921. 
It gives an inherent ruggedness, resistance to 
breakage in handling and withstands mechanical 
shock after installation. 


(a) 
Pinco a 


1060 + 
& 


“Tae Poreelain Insulator Corporation 





Se oo? * 


re 
Me 





19. Right from design through fabrication and all steps of the 
process resistance to impact is so carefully planned for and 
executed that even unglazed Pinco Units have exceptionally high 
impact resistance values, which are still further increased by 


proper glazing. 


653 Main Street, Lima, New York 


SALES AGENTS—JOSLYN MFG. & SUPPLY CO., Chicago 6, lll.; Kansas City 16, Mo.; Monticsllo 2, ind.; Omaha 4, Neb.; Spring- 
field, ill.; The Joslyn Company, New York 5, N. Y.; Baltimore 25, Md.; Philadelphia 2, Pa.; Richmond 21, Va.; Rochester 10, N. Y.; 
Washington 8, D. C.; South East Joslyn Co., Cincinnati 7, Ohio; Atlanta 3, Ga.; Cleveland 13, Ohio; Jacksonville, Fia.; Lexington, Ky ; 
Jobbers Supply Company, St. Paul 4, Minn., Portland 9, Ore.; Seattle 4, Wash.; Southern Joslyn Co., New Orleans 19, La.; Joslyn 
Southwest Co., Dallas 1, Tex.; Houston 4, Tex.; Joslyn Co. of California, Los Angeles 11, Calif.; San Francisco 3, Calif.; H. E. Burns, 
Pittsburg, Pa.; Paul A. Dovden Co., Denver 2, Colo.; Paul Carson, Amarillo, Tex.; J. J. Costello, Boston 16, Mass. 
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you’re satisfied to travel 
by horse and buggy...or shave by candlelight 





This ad is addressed to those men in American industry wh 
aren’t satisfied with things that are merely “adequate” . . . to 
‘ } business leaders who aren’t content with devices that are jus 
/ good enough, but who want something a bit better than the bes. 

One of the major problems of modern industry has alway: 
been the protection of electrical circuits essential to continuou, 
large-scale production. These circuits (in the 220, 440, and 
990-volt classes used in every plant) have been and are guarded 
by a wide variety of protective devices. 

And—that’s where the horse and buggy and shaving by 
candlelight come in. For, most of these devices—while afford- 
ing adequate protection—are as out of date as Dobbin and the 
old straight-edge. 

They do the job—there’s no doubt about that! But, how do 
they do it? Are they efficient? And—how much do they cost’ 
. . . These are questions to which every businessman should 
demand definite answers. 

And, gentlemen, if you don’t insist on the horse and buggy, 
here are your answers. J-60551 


Westii ghouse 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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Here’s what the “‘De-ion”’ (fuseless) 
Circuit Breaker of 1944 offers to industry: 


* * * 


1. Provides positive “‘plus” protection of productive 
circuits . . . the same protection that controls circuits on 
modern battleships . . . where failure may mean defeat. 


fa 
ian 


2. Permits maximum loading of circuits . . . will 
not interrupt circuits on harmless momentary overloads 
. +. prevents many work stoppages and delays . . . com- 
pletely eliminates need for replacement of protective 


devices or parts thereof. 


i 


“DE-ION” () 
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IE The “DE-ION” (tuseless) CIRCUIT 
Siva? BREAKER of 1944... . . 





CIRCUIT BREAKERS «- 


This breaker is as far ahead of ordinary circuit protective 
devices as is tomorrow’s streamlined car by comparison with 
the old high-wheeled buggy. 

And—when compared with previous breakers, it justifies 
the analogy of the modern fluorescent light and the first 
carbon bulb. 


3. Assures faster resumption of inter- 
rupted service after causes of overloads or 
short circuits are removed. There is nothing to 
replace or repair—to restore service, simply 
throw the handle. This feature alone saves American 
industry more than one million man-hours yearly. 


4. Guarantees safe operation. Working 
parts are completely enclosed and sealed. These 
breakers are the safest protective devices ever 
built. They are absolutely tamperproof (can- 
not be bridged or blocked by pennies, nails or other 
foreign articles). 


cna 5. The lifetime cost of the ‘*De-ion” 


(fuseless) Circuit Breaker of 1944 is less than that 
of any other protective device. Ask any Westinghouse 





representative for facts and figures. Westinghouse Electric 
& Manufacturing Company, Dept. 7-N, East Pittsburgh, Pa. 
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Condenser 
) RADIATING TUBE ARRANGEMENT 


tc In 1924 the first condenser with tubes arranged on radiating straight lines was put 
into operation at the plant of the Rockford Electric Company, Rockford, Illinois. 
Since then, this fundamental improvement in design has gained wide acceptance... 
and is used in more than one thousand condensers constructed by Foster Wheeler alone. 


Steam lanes of uniformly decreasing area are provided between the rows of tubes. 
This design effects a high rate of heat transfer throughout the condenser and offers 
minimum resistance to steam flow. 


——E 








Foster Wheeler is 
a Four Star Win- 
ner under the U.S. 
Navy Board of 
Awards for produc- 
tion. 


FOSTER WHEELER 
CORPORATION 


165 BROADWAY 
NEW YORK 6, N. Y. 





First condenser designed and constructed 
with tubes arranged on radiating straight 
lines. 
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Development 
EXPANDED TUBES 


+ The first surface condenser to have all tubes expanded into tube sheets at both 
ends was designed and built by Foster Wheeler twenty-one years ago for the Texas 
Power and Light Company, Trinidad, Texas. This construction insures permanently 
tight joints to eliminate contamination of condensate by the circulating water. 


Performance of this installation was so eminently satisfactory, showing far greater 
purity of condensate than obtained from other designs, that the principle of expand- 
ing condenser tubes at both ends has since become a standard practice. 


pitas shih tow Geass Condensers of the Trinidad Station of 
sheet condensers used ie the Teint. Texas Power and Light Company were 
dad units and in many of today's the first to have all tubes expanded into 


designs. 
tube sheets at both ends. 


HEELER W 
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in Se aed, 
Flexible extruded plastic tub- 
ings with excellent electrical 
and physical properties, suitable 
for use over a wide range of 
temperatures. Special types with 
low power factor for h. f. appli- 
cations, such as Styraloy and 
Polyethylene. 









Widely used Irvington Varnished 
~ Cambric and Tape are obtainable 
in either black or yellow, in 
Straight. Cut or Seamles< Dias 
form, and in a choice of several 
finishes. 



















A complete line of flexible var- 
nished tubings, meeting VTA 
and ASTM Standards, and 
including saturated sleevings, 
radio spaghetti, and varnished 
Fiberglas tubings and sleevings. 







Include Yellow Varnished Nylon, 
Yellow Varnished Rayon, and 
thin Varnished Cambric, Style 
SIC. The last is available in black 
or yellow and can be furnished 
in continuous length rolls in 

Bias or Straight Cut 


















form. 









Applied as a viscous liquid, 
Harvel Oil Stop hardens to an 
infusible, non-thermoplastic 
State; is used in making splices, 
stop joints and oil-tight cable 
terminals, 






















~ Range extends from thin con- 
_ denser tissues and 100% rag to 
_ Kraft papers. All types are highly 
resistant to heat, oil and moisture. 


Fabricated pieces of Varnished 
Cambric, Canvas, Paper, Slot 
Insulation, etc. Dies available for 
many useful shapes; dies for 
special shapes constructed to 
specifications. 
















A full range of insulating var- 
nishes answering both ordinary 
and many special requirements. 
Catalog H2 describes each type 
in detail. 































RNISH & INSULATOR 
ES oe) 33 
a re pe Cr elt Canedo -d E _ Representatives in 20 pri 
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Scanner and Amplifier convert 


light reflections into faint electric 


mpulses and amplify them to 
contro! position of paper during 
color printing. Equipment 
developed by Research Labora- 
tories of ALCO GRAVURE ond 


P H 
oh 


). yD 


produced by Morrill & Morrill 


(= printing that’s “‘out of register” has caused many a 
reader to frown...many a publisher and printer to reach 
for the aspirin. 

The picture of the War Bond poster shown above was pur- 
posely printed improperly . . . to illustrate what printers call “‘out 
of register.” The term means that the impressions of two or more 
printing plates do not fit together as they should. 

It takes patience and great skill to adjust color presses accu- 
rately by hand. And a considerable amount of paper is usually 
wasted in the process, because the adjustments must be made 
while the presses are running. 

Atco Gravure, of Hoboken, N. J., has solved this problem... 


by electronics. 


While the first color is run off, positioning dots are simul- 
taneously printed on the edge of the paper. As the paper is fed 
through the rollers for each subsequent color application, a 
sensitive RCA photptube scans the edges of the paper, picks up 
the light variation reflected by the dots, and instantly converts 
these reflections into tiny electric impulses. These are immedi- 
ately amplified by another set of RCA tubes, and used to control 
the position of the paper with respect to the rollers. 

This electronic device, first installed by ALCO Gravure several 
years ago, resulted in far more precise color registry than was 
lormerly possible by hand...and has saved many tons of paper 
per press per year. 

‘CA electron tubes are destined to play an increasingly impor- 
' part in industry...for measurement, counting, weighing, 
trol, high-frequency heating, and an almost limitless variety 


of other purposes. If you believe that electronics can do some 
job better, faster, more accurately, or cheaper than is being done 
in your plant today, and will write to us about your specific 
problem, we will gladly refer you to the equipment manufacturer 
best fitted to serve you. Or our own engineers may be able to 
help. For the Magic Brain of all electronic equipment is a Tube.. 4 
and the fountain-head of modern Tube development is RCA. 
Meantime, may we mail you our 32-page, color-illustrated, free 
booklet “Electrons in Action at RCA”? Simply write RCA, Com- 
mercial Engineering Section, 618 South 5th St., Harrison, N. J. 
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TUBE 
CLEANER 















| Pulverizer 
Exhauster 







Service 
Water, Pump 





Boiler 
Feed Pump 


TURBINE 


TURBINE 


MOTOR-GENERATOR 


OENERATOR 2 ates | On these two pages we picturize the 


varied equipment essential to put 
power-on-the-line. There’s a lot of it 
— and a surprisingly large number 
of these units, (shown in full tone) is 
being built by Elliott Company. 
CONDENSER 

Some of this equipment, the smaller 

units particularly, is pretty well stand- 


STEAM j SG ardized, being built on Elliott designs 
JET EJECTOR alae ay 


HEATER 





developed through years of practical 
service. Some, however, such as tur- 
bines, generators, larger motors, etc., 
are designed and built for the specific 
conditions under which they must op- 
erate. How well these conditions are 
met is attested by the confidence of 
aa power plant engineers in equipment 
CHARGER with the Elliott mark. 


There is nothing dramatic about 
dependable operation. But there is 
continuous and predetermined profit. 
That is the element which dominates 


GENERATOR 


in all Elliott equipment. 


OU 
STRAINER 


DISTRICT OFFICES IN PRINCIPAL CITIES 


JEANNETTE, PA. RIDGWAY, PA. SPRINGFIELD, OHIO 





“Buy One of these BONDS TODAY!” 


The KERITE Insulated Wire and Cable COMPANY, Inc. « NEW YORK « CHICAGO « SAN FRANCISCO 
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Medals for Valour 


Tue ELecTRICAL INDUSTRY recognizes meri- 
torious achievement by several different awards. 
Not all are given each year but there are the Edi- 
son and Lamme medals of the American Institute 
of Electrical Engineers, the four medals under 
the James H. McGraw Award, the awards made 
at the time of the annual convention of the Edison 
Electric Institute and this year a new,medal to 
be awarded for the first time by the [luminating 
Engineering Society. 

Medals are awards for valour. Just as many 
of our young men who are fighting the enemy are 
decorated for brave deeds, so do we honor men 
for their courage—not for physical .intrepidity 
but for mental daring. 

Because we honor our scientific, engineering 
and business heroes only after the battle has been 
won and we are able to weigh the merits of the 
achievements dispassionately, we lack the emo- 
tion that accompanies a decoration on the field 
of battle. s 

That is unfortunate because an award is made 
not only as a recognition for courage but also as 
means for inspiring others to exert themselves 
beyond the line of duty. The awarding of a 
medal or a prize, therefore, should not be re- 
garded as the closing of the record of some 
splendid achievement so much as the opening 
of the gates of imagination. 

The electrical industry needs inspiration of 
this kind. Opportunities are greater today than 
ever before because the problems are more 
numerous. Yet the romance that was ours a 
quarter of a century or more ago has been dulled. 
We must restore it if we are to attract to this in- 


dustry the young men whose desire is to create. 

What is it that this industry had at the end of 
the last war that it hasn’t got today? What was 
it that then stimulated the imagination of youth 
that is lacking today? Then we were a young 
industry with seemingly boundless opportunities 
to serve mankind in ways that were better. Has 
that vision narrowed any? Surely it must be ex- 
panding more rapidly than ever if it took from 
1882 to 1936 to reach the first hundred billion 
kilowatt-hour output and less than seven years 
more to reach the second hundred billion. 

Is the need for engineering any less? No, in 
fact it never was greater. We see the practical 
possibilities of new sources of generation, we are 
flirting with d.c. transmission, we have a prob- 
lem in distribution economics that will tax the 
keenest minds, we see new uses, the possibilities 
of which are breath-taking. 

If these things are so, why aren’t the young 
men aware of them? The answer lies with those 
in the industry. How much of the future comes 
within their vision? How much do our present 
leaders see? Are they perhaps prone to gaze 
more fondly upon the glories of the past than 
upon the opportunities of the future? Do they 
take more pleasure in looking back upon their 
own contributions than upon those which new 
generations can make? 

Today we should be painting pictures for 
tomorrow's medalists. We should be stimulat- 
ing the thinking of our future industrial heroes. 
The seeds of the next generation’s awards will 
be planted now. How good the crop will be 
depends upon how well we now prepare the soil. 
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Detroit Edison's New Chairman 


Prentiss Brown brings into the electric utility business, a keen percep. 
tion of the importance of good public relations and a capability jp 
politics that should make him a valuable addition to the industry 


FRANK R. INNES, Managing Editor, “Electrical World” 





WHAT IS Prentiss Brown, former 
Senator and OPA head, now chairman 
of the board of the Detroit Edison Co., 
bringing into the electric utility busi- 
ness? What is he going to do? Does 
the word “politics,” heard on all 
sides when the news broke of his 
selection, fit the case? 

Exactly one week after his election 
by the Detroit Edison board ELEc- 
TRICAL WORLD sought an interview 
with Mr. Brown. The notice was short 
because the occasion was fortuitous. 
Mr. Brown could have begged off 
easily; he might have been unable to 
find the time; he might wish to avoid 
publicity until he became more 
familiar with his position and its de- 
mands; he might have used any of a 
number of excuses, all of them good, 
to refuse the interview. But he did not. 
The engagement was made with aston- 
ishing ease, the only stipulation be- 
ing that he should not be directly 
quoted in publication so soon, the in- 
terviewer to report only his own im- 
pressions. 

There, as well as it can be stated by 
an outside observer after Mr. Brown’s 
first week in office, is the answer to 
the first question. Fuller answer will 
come with time as the new chairman 
develops his policies and they appear 
in statement and in action. At the 
moment, however, it can be said that 
Prentiss Brown is bringing into the 
utility business a mind that recog- 
nizes the interests of others, that does 
not shy away from publicity and that 
is wise to avoid attributable statement 
at such an early date. 

What is he going to do? In a state- 
ment to the Detroit newspapers, Mr. 
Brown said his knowledge of the char- 
acter and purpose of the Detroit Edi- 
son Company has led him to the con- 
clusion that no changes in general 
policy are advisable. The organiza- 
tion, he said, is seasoned and experi- 
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enced, is of a splendid loyalty and de- 
votion to service. But such words are 
no more than to be expected of the 
man and the occasion. For more 
definite information on what Mr. 
Brown will do in the utility business, 
recourse must be had to the impres- 
sions received by the interviewer 
which, of course, may be mistaken 
although past events support them. 


Favors Speaking Out 


Heavy reinforcement is on the way 
to that group of electric utility men 
who believe that you’ve got to tell 
people what a good job you’re doing 
if you want to get any credit for it. 
That was the principal impression the 
writer got from the man who now sits 
in Alex Dow’s place at the head of one 
of the nation’s largest public service 
companies. He thinks that the people 
do not know what the electric utilities 
are and the part they play in the life 
of the community. Obviously, Mr. 
Brown will do what he can to cor- 
rect that condition. 

Probably this conclusion about Mr. 
Brown could have been arrived at 
without calling on him. A man does 
not win success in law, in banking 
and in politics by standing mute. He 
does not wait for other men to take 
the trouble to inquire how capable he 
is. No, he tells them and if he actually 
is capable he gets to be a member of 
the United States Senate or he reaches 
any other eminence at which he aims. 
Morover, such a man knows where to 
put the emphasis on what he tells. He 
acts instinctively on that maxim of 
Rochefoucauld, “The gratitude of 
most men is but a secret desire of re- 
ceiving greater benefits.” Thus he 
does not spend all his time telling 
what he has done for those whose re- 
gard he seeks; instead he plays up 
what he is doing and will do and says 
little or nothing about what is past 


and done with, finished, ended, 

Seeing and talking with Mr. Brown 
perhaps did no more than deepen ay 
impression already registered. Cer. 
tainly the visit did nothing to remove 
or change that impression. Which js 
why we say again that the “tell all” 
faction among electric utility execu. 
tives will, at no very late date, wel. 
come into its midst a strong recruit. 
Definitely Mr. Brown realizes from his 
heretofore objective and disinterested 
thinking, and he will realize even 
more strongly now that he has become 
a heavily interested party, that the 
electric utility industry has suffered, 
still suffers, from a sort of congenital 
introversion that can be corrected 
only by cultivation of the opposite 
characteristic. 


In Good Hands 


Of the technicalities of running an 
electric utility business, Mr. Brown 
claims no knowledge whatever. And 
apparently he does not feel he will 
need an intimate comprehension of 
those technicalities since he has a 
completely competent engineering 
and operating organization headed 
by the new president of the company, 
J. W. Parker. But one does not tak 
to him very long before acquiring 
the conviction that a sufficiency of 
such knowledge, covering the prob- 
lems of engineering, sales methods, 
accounting and all the rest, will be his 
in a short time. This, supplementing 
his already demonstrated capacity 0 
law and finance, plus his natural-bom 
skill in the art of “making friends and 
influencing people,” should make him 
the kind of utility head needed by the 
industry today and tomorrow. 

And there is part of the answer 
what Prentiss Brown will do in the 
utility business. He will do all he cat 
to improve the industry in public re 


gard—and he should be able to do 
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-such in that important direction. 
\as it politics that put Mr. Brown 
at the head of Detroit Edison? The 
answer is “yes,” without any equivo- 
cation. 

Prentiss Brown did not seek the 
chairmanship of Detroit Edison. The 
office was looking for a man and he 
was found. There can be no doubt but 
that Alex Dow stayed over long at the 
head of the company. This is said in 
simple recognition of the facts of life; 
men do grow old and die. By the time 
that Mr. Dow passed from the scene, 
exercising authority up to his last day, 
\. C. Marshall, who for years had 
been in training for the succession, 
was himself thinking of retirement. 
Thus Mr. Dow’s exit left a vacancy 
that would be only temporarily filled 
and for which a permanent occupant 
should be sought. 


His Record in Congress 


Mr. Brown filled the bill. His suc- 
cess as a lawyer and a business man 
was a sine qua non. The more that 
was required came from his record 
in politics. In the Congress he showed 
himself a conscientious, intelligent, 
forward-looking, capable legislator, 
neither a doctrinaire nor a coat-tail 
rider, neither woolly-minded nor 
venal. 

As a member of the Banking and 
Currency Committee in the House, he 
was a factor in the establishment of 
the Home Owners’ Loan Corporation, 
of Federal Deposit Insurance, of the 
Federal Housing Administration and 
of the Rural Electrification Adminis- 
tration (not what it has become, but 
what it was intended to be). As chair- 
man of the Special Senate Committee 
on Taxation of Governmental Securi- 
ties and Salaries, Mr. Brown spon- 
sored legislation that brought about 
reciprocal taxation of salaries of fed- 
eral and state employees. He spon- 
sored the act to tax income from fed- 
eral government securities.and sought, 
but unsuccessfully, to extend taxation 
to interest on bonds of state and local 
governments. Large credit for defeat 
of the administration proposal to 
pack the Supreme Court goes to Mr. 
Brown. These and other points in the 
record of his performance as a legis- 
lator are such as to inspire confidence 
in him in the minds of business men. 


| Detroit Edison, like every other 


‘lity, in fact in common with every 
other business undertaking, even the 
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Prentiss Brown 


smallest, in the country, is in politics. 
The condition is unavoidable. Politics 
is the art of government. It is equally 
the concern of the governed and the 
governing. Abstention from partici- 
pation in politics is bad; only one 
thing is worse and that is participa- 
tion in devious and shady ways while 
proclaiming no interest, It must be 
confessed that the past record of the 
electric utilities in this respect is not 
without blemish. There is now a wid- 
ening recognition of the fact that polli- 
tics is a legitimate concern of busi- 
ness and the selection of Prentiss 
Brown to head Detroit Edison is an 
evidence of the trend. 

And that is nothing new for Detroit 
Edison. Although he never ran for 
elective office, Alex Dow was a master 
politician. He served often and well 
in appointive positions for which he 
could spare time from his main job. 
He was a civic leader in many lines 
where he felt he could serve the com- 
munity. His political actions and at- 
titudes were open and above-board; 
his record is clear of the conniving 
kind. He established Detroit Edison 
in popular esteem and held it in that 
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position for over a quarter of a cen- 
tury. If that is not the work of a 
politician in the honest meaning of 
the word, then no better example can 
be found. Thus Detroit Edison sought 
one politician to succeed another. 

This is not to say that, except in 
candor and openness, Prentiss Brown 
can be expected to follow exactly the 
ways of Alex Dow in relations with 
employees, with the public and with 
government which are in the true 
sense, politics. Just as many different 
religions offer many roads to Heaven, 
so do the different ways of men point 
to the common goal of success. And 
after talking with him, one has the 
feeling that under Brown Detroit Edi- 
son will continue pretty much as it 
would have under Dow. 

These, then, are the impressions 
gained by a visit with Prentiss Brown. 
Detroit Edison has a new chairman 
who is easy to meet and to talk to, who 
is wise not to sound off prematurely, 
who is fully conscious that the electric 
utilities must work hard to gain and 
enjoy public regard and who is a 
politician in the best sense of the 
word. 
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Flicker From 1-Phase 
Welder Load Predictable 


Fluctuating single-phase welder load affects voltage on all phases of 
a distribution feeder. Flicker may be greater on other phases than 
the one to which the welder is connected. Limits of flicker reduction 
obtainable by improving load power factor by series capacitors 


STEPHEN FREEMAN, Jr. and JOSEPH S. FRANCIS Engineering Dept. Consumers Power Co, 





MOST EFFECTIVE method of reduc- 
ing the demand of welders, particu- 
larly resistance welders, without at 
the same time reducing the welder 
capacity, is to correct the welder 
power factor to or near unity by 
means of series capacitors. The series 
capacitors reduces kva. and current 
demand on the power system. Also the 
improvement of power factor usually, 
but not always, reduces the voltage 
drop per load ampere. Here, it is most 
important to observe that the drop 
over one phase of a three phase sys- 
tem affects the other phases also, since 
two conductors are necessary for a 
single phase load and at least one of 
these conductors is also involved in 
carrying load on another phase. For 
this reason, care must be used in de- 
termining the maximum flicker volt- 
age, for in certain cases flicker volt- 
age may become less on the welder 
(direct) phase than on one of the 
other two phases. 

The second over-all benefit, reduc- 
tion in flicker voltage drop per am- 
pere by improving power factor, has 
perhaps not always been thoroughly 
investigated and the effect on other 
than the welder (direct) phase of a 
three phase system has often been 
overlooked. It is particularly this con- 
sideration that will be discussed. 


Range of Transfered Drops 


Briefly, the effect of single-phase 
welder load on phase voltages of three- 
phase power supply may be sum- 
marized as follows: 

1. For X/R ratios less than one, 
the flicker voltage drop per ampere 
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SIMPLIFIED vector diagrams for various values of load power factor yield curves 
of projected Z drop on three phases of a sample system for which ratio X/R is as 
sumed infinite (resistance neglected). 


on the direct phase will be greater at phase to which the single-phase flicker 
high power factor than at low power load is connected. : 
factor. 3. For X/R ratios less than 0.571 

2. For X/R ratios greater than 0.577, and greater than 1.732, the flicker 
and less than 1.732, the greatest flicker voltage drop per ampere may be 
voltage drop per ampere will always greater on other phases than the direct 
occur on the direct phase, that is, the phase. This effect will occur at high 
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VECTOR analysis shows effect of single 
phase welder load on three phase sys- 
tem. Approximate solution for effect 
of single-phase welder load gives rea- 
sonable accuracy: errors are 0.49 per- 
cent on lagging phase, 0.29 on leading 
phase and 0.20 on the loaded phase 


power factors for X/R ratios greater 
than 1.732 and at low power factors 
for X/R ratios less than 0.577. 

4. The effects mentioned in (3) 
limit the reduction in flicker voltage 
drop per ampere which may be ob- 
tained by improving the load power 
factor to a maximum ratio of 1/0.433. 

In any application of series ca- 
pacitors to correct power factor, re- 
duction in demand on the power sup- 
ply system, and power factor im- 
provement take place simultaneously. 
To analyze the problem with reference 
to power factor correction alone, for 
the sake of simplicity, a circuit is as- 
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DERIVED curves for variety of X/R 
ratios shows variation in flicker voltage 
with power factor and indicates at what 
critical values of X/R voltage drop on 
other than welder phase should be 
calculated 








sumed in which the line amperes re- 
main constant while power factor 
changes from a low lagging value to 
unity. This is the basis for the ac- 
companying diagram and curves. 

Considering first the phase to which 
the welder is connected and assuming 
that the power supply system has a 
high ratio of reactance to resistance, 
say 5 to 1, then, as the same ampere 
demand is maintained upon the sys- 
tem but the power factor of the loaded 
phase is corrected, the voltage drop at 
the welder decreases from an amount 
equal approximately to the IX drop, 
to a value which represents the IR 
drop only, and this reduction- may 
be as much as 5 to 1. However, while 
this is happening, the IX drop in one 
of the phase wires carrying the welder 
load swings into line with one of the 
idle phase voltages, so that it adds or 
subtracts directly from the line volt- 
age of this idle phase. Under certain 
circumstances commonly appearing 
on circuits supplying single phase 
welder load, (usually high power fac- 
tor loads on high reactance circuits) , 
maximum flicker may occur on the 
idle lagging phase. 


Vectors Show Effects 

Accompanying vector diagram 
shows graphically the effect of a sin- 
gle phase load on each of the three 
phases of a three-phase system for one 
value of load power factor and one 
ratio of power system X/R. Exact and 
approximate solutions are compared, 
and for a practical system maximum 
drop of 20 percent, the error in using 
the approximate solution is less than 
4 of 1 percent, which is clearly 
within the engineering accuracy to 
which other factors in the problem 
may be obtained. For ease of calcula- 
tion, the approximate solution will 
be used for the following discussion. 

Also shown are simplified vector 
diagrams for three different power 
factor loads applied to a system whose 
impedance is assumed to be all X (re- 
sistance neglected). If maximum volt- 
age drop on the direct phase is taken 
as unity, then values may be found 
for different power factors or power 
factor angles. Plotting these values of 
drop against power factor angle pro- 
duces the curves accompanying the 
vector diagrams, showing that a 
critical point occurs at a power fac- 
tor angle of 30 deg. where the voltage 
drop on the lagging phase equals the 
voltage drop on the direct phase. 
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Curves for a variety of X/R ratios 
may be calculated. A set of these 
curves for critical values of power 
system X/R, plotted for both power 
factor angle variation and power fac- 
tor variation accompanies this article. 
These curves help to tell quickly 
whether or not calculation of voltage 
drop on other phases than the welder 
phase should be made and also serve 
as guides to check calculated values. 

While the above diagrams are 
made on the basis of an underground 
delta system, the conclusions reached 
will be found to hold regardless of 
the arrangement of the three-phase 
power supply, whether it be wye, delta, 
grounded or ungrounded. The same 
method of procedure and like dia- 
grams may be constructed for a large 
number of special cases, but it will 
be found that these represent only 
slight variations from the case 
described in this article. 


The Magpies’ Nests 


“File it,” says the American execu- 
tive, and that, more often than not 
is the last that is ever heard of the 
matter. For decades it has been the 
custom in our well known efficiency 
system to file just about everything— 
unimportant letters, memoranda 
about nothing, reports on this and 
that, and pamphlets and clippings 
world without end. We were headed 
for a time, mathematically demonstra- 
ble, when every large city would con- 


sist of nothing but filing cabinets. 


These moody reflections are brought 
about by the news that the officials of 
the New York Central Railroad went 
through their so-called dead files 
(that’s an art it itself, determining 
when a file is really “dead”) and 
threw out 139 tons of paper, which 
went to the waste-paper salvage drive. 
For the most part this material con- 
sisted of outdated correspondence and 
will never be missed. The discovery 
of the New York Central that it could 
spare such an astonishing amount of 
old paper ought to suggest to other 
business organizations that perhaps, 
after all, a lot of those old files, built 
up over the years with such sys- 
tematic care, are really just so much 
junk. Now is an excellent time to 
clean out these magpie’s nests of 


business. The paper is needed ur- 
gently.—(The New York Herald 
Tribune). 
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Turbine-Generator. 
Field Current Relay 


Minimum and maximum safe values of field cur- 


rent are signalled during starting and operating 


periods of cross-compound turbine-generator sets 


—Also applicable to other alternators 


P. H. ADAMS", Public Service Electric and Gas Co. 





A, DIRECT-CURRENT relay con- 
nected in the field circuit of 3,600- 
rpm. cross-compound turbine-gener- 
ators gives notice of unsafe field cur- 
rent value during the starting as well 
as the operating period. The relay is 
also used on other large turbine-gen- 
erators to sound warning of low field 
current during the operating period. 
Cross-compound turbine-generator 
sets, when they are available for serv- 
ice but are not actually in use, are 
usually kept turning at 3 or 4 rpm. by 
an electric motor equipped with a 
throwout gear. When an order to put 
a unit in service is received in the con- 
trol room, orders are issued to the 
boiler room and the turbine room to 
prepare for starting the unit. Boilers 
are made ready, pumps are started, 
and the switches that connect the gen- 
erafors of the high- and low-pressure 
elements in parallel are closed. 


Starting Procedure 


From a motor-driven exciter there 
is then applied to each generator the 
minimum field current that is re- 
quired to hold them in synchronism 
during the starting period. The signal 
to start is then given to the turbine 
room, where steam is now available 
and the necessary pumps have been 
started. Steam is admitted to the high- 
pressure element whereupon it picks 
up speed pulling the low-pressure 
element with it as a synchronous 
motor. The unit requires consider- 
able time to attain full speed. During 
this period the instruments in the con- 
trol room are watched so that any 
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electrical trouble that may develop is 
detected at once. 

When full speed is attained the con- 
trol room is notified and if there are 
shaft-driven exciters on the gener- 
ators, these are placed in service and 
the motor-driven exciter is shut down. 
The field strength of the generators 
is then increased to synchronizing 
value and the unit is synchronized 
with the system. The signal is given 
to the turbine room to open the throt- 
tle and the desired load setting is 
made. 


Overheating Avoided 


During the starting period the ven- 
tilating and cooling system of the gen- 
erators is not functioning and it is 
important to keep the field current at 
a minimum to avoid overheating the 
rings and rotor windings. The field 
current, however, must be sufficient 
to hold the generators in synchronism 
during the starting period or the high- 
pressure element will speed up and 
leave the low-pressure element at 
turning gear speed, resulting in ex- 
cessive stator current. 

The Westinghouse type D-2 relay 
with permanent magnets connected as 
shown in the accompanying diagram 
is being used by Public Service Elec- 
tric & Gas Co., to assure proper field 
current values. The relay settings used 
for 62,500-kw. generators requiring 
730 amp. field current at rated load 
are 220 amp. minimum and 350 amp. 
maximum field current for the start- 
ing period where the units are ele- 
ments of a cross-compound set. Simi- 
lar settings are being used on other 


generators of the single shaft type. 

The relay and its auxiliaries oper. 
ate as follows: 

(1) When the generator is ou! of 
service the field circuit breakers are 
both open and the minimum starting 
field current contact (L) of the [1.2 
relay is closed; the alarm cut-off 
switch (S) is in the up (U) or start. 
ing position. 

(2) Closing the generator field cir. 
cuit breaker to the motor-driven ex. 
citer lights the low field current signal 
lamp (LC) on the control board 
through the “a” switch on the motor. 
driven exciter breaker (other “a” 
switch is on the shaft driven exciter) 
and D-2 relay contact (L). 

(3) The field current is raised un. 
til the minimum starting field cur. 
rent contact (L) of D-2 relay opens, 


Motor Driven Shaft 
Exciter Exciter 






Details of 
“D2” Relay 
Connections 


CONNECTIONS of relay to give notice of 
unsafe field current values on _ turbine- 
generators in starting and operating 


This extinguishes the low current sig- 
nal light (LC) which is in series with 
resistance (R). 

(4) Should the field current reach 
or exceed the maximum starting field 
value that contact (H) of the D-2 re- 
lay will close, pick up the auxiliary 
relay (A) and close contacts which 
sound the alarm (B) and light the 
annunciator (AL). The field current 
must be reduced to open contact (H) 
and drop auxiliary relay (A) to stop 
alarm. Safe field currents for starting 
is any value between the maximum 
and minimum points where contacts 
(H) and (L) are both open. When 
field current is adjusted to a safe 
value on both generators, steam is ad- 
mitted to the turbine. 

(5) The field current is kept at this 
value until the full speed signal is re- 
ceived; then the change from the 
motor-driven to the shaft exciter is 
made and the circuit in (2) above is 
now made through the “a” switch on 
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the shaft exciter circuit breaker. 

(6) The field current is now raised 
to synchronizing value which is 
hicher than the maximum starting 
field current. At the latter point the 
D-2 relay closes its maximum i 
field current contact (H) and sounds 
the alarm (B), whereupon the alarm 
cut-off switch (S) is turned to the 
down (D) or running position. 

(7) The unit is then synchronized 
and field strength and load are ad- 
justed to the desired values. The max- 
imum starting field current contact 
(H) of the D-2 relay stays closed 
while the minimum field current con- 
tact (L) is open during the operating 
period. 

(8) The alarm cut off (S), now in 
the down or running position, has the 
alarm circuit set up to sound the 
alarm and light up the annunciator 
should the field circuit be broken or 
the field current drop to or below 
the value at which the minimum cur- 
rent contact of the D-2 relay closes. 

(9) When shutting the unit down 
the alarm cut-off switch is thrown to 
the up or starting position when the 
field circuit breaker is opened or the 
field current is reduced below the 
minimum starting value. 


Heavy Stator Currents 


Loss of field excitation from a tur- 
bine-generator causes the unit to in- 
crease its speed to the point where, 
operating as an induction generator, 
it regains its load. Under this condi- 
tion, its excitation is drawn from the 
system in the form of mvar and the 
resultant stator current may be three 
to four times rated full load current 
if the nearby capacity of the system is 
sufficient to maintain full voltage. 

The heavy leading current in the 
stator causes a counter current to flow 
in the surface of the rotor which in 
30 to 60 seconds may cause consider- 
able rotor damage, particularly if the 
kilowatt load on the unit is above 60 
percent of its rating, unless the con- 
dition is remedied promptly. 

The foregoing description is con- 
fined to the operation of the relay 
with cross-compound _ generators; 
however, when used with any type of 
alternating-current synchronous gen- 
erator it will give warning of loss of 
field excitation in time for remedial 
measures to be taken before the rotor 
is damaged. Thus a field under-cur- 
rent relay may be useful in protecting 
any turbine-generator. 
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One Ampere Current 
Transformer Proposed 


A standard line of current transformers with one 


ampere secondaries is proposed on the basis of 


large copper saving and to reduce secondary 


burdens — Examples of usage cited 


LLOYDF.HUNT andJ].H. VIVIAN“, Southern California Edison Co. 





USE of one ampere secondaries on 
current transformers and their cir- 
cuits will save a considerable amount 
of copper in secondary leads, thus 
aiding the war effort materially in 
curtailing uses of copper and at the 
same time would have the very im- 
portant advantage of greatly reduc- 
ing the burden imposed by long sec- 
ondary leads. One ampere current 
transformers, instruments, relays and 
meters are no more difficult to build 
than the present standard 5-ampere 
type. 

There seems to be no difficulty in 
the design of l-ampere equipment. 
Actually, small coils of instruments 
and relays could more easily be made 
once tools were set up for their manu- 
facture. The great saving in copper 
that would result in the design of 
large power plants and switching 
stations is significant, although sav- 
ings can be shown in most all instal- 
lations of current transformers. It 
seems that enough gain can be made 
by using a l-ampere secondary for 
current transformers to justify hav- 
ing a l-ampere standard established. 

Since the secondary burden is 
equal to I?R, it can readily be seen 
that the volt-ampere burden of the 
same leads with l-ampere secon- 
daries is 1/25th that of 5-ampere 
secondaries. Assume the leads of a 
1,000-foot loop using No. 6 copper 
cable.- Resistance is 0.4 ohm, so that 
with 5-ampere secondaries the bur- 
den is 10 volt-amperes. With l-am- 
pere secondaries the burden would 
be only 0.4 volt-amperes. 

A lead of equivalent burden with 
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1 amp. secondary would have a re- 
sistance of 10 ohms per 1,000 foot. 
This would be a No. 22 copper wire. 
Since No. 6 weighs 79.5 pounds per 
M and No. 22, 3 pounds per M, a 
saving of 76.5 pounds of copper 
would result. This means that with 
a set of three current transformers 
where four leads are used there 
would be a saving of 153 pounds of 
copper if the leads were 500 feet in 
length. 

In practice, No. 22 wire may be 
considered too small from a mechani- 
cal standpoint, therefore, the small- 
est size that would do mechanically 
should be considered. If No. 14 cop- 
per wire be considered as the smallest 
size practicable mechanically, then 
the 1,000-foot loop, having a resist- 
ance of 2.5 ohms, would give a bur- 
den of 2.5 volt-amperes as against the 
10 volt-amperes with the 5-ampere 
secondary and No. 6 wire, or the 
l-ampere secondary and No. 22 wire. 
In the 500 foot run the weight of cop- 
per would be 25 pounds with l-am- 
pere secondary and No. 14 wire as 
compared with 159 pounds with 5- 
ampere secondary and No. 6 wire, 
or a saving of 134 pounds of copper 
per set of current transformer leads. 

The Southern California Edison 
Co. has used l-ampere secondary 
current transformers in _ several 
places for two reasons, i. e., the sav- 
ing in copper and to lessen the bur- 
den imposed by the leads. At the 
Boulder power plant it was necessary 
to have long current transformer 
leads for the main transformer differ- 
ential relays because the current 
transformers on the 230-kv. side were 
it. the oil circuit breakers in the 
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switch garden located some 3,800 
feet from the relay board. 

Since use of 5-ampere secondaries 
dictated need for a very large cable 
it was decided that better results 
would be accomplished by using 
l-ampere secondaries instead. These 
leads consist of four No. 6 copper 
cables 3,800 feet long which makes 
a volt-ampere burden of 3.04 for the 
7,600 foot loop, and total weight of 
copper of 1,216 pounds. 

Previous to this installation, 5-am- 
pere secondary leads were used on 
similar long runs consisting of four 
No. 1 copper cables with weight of 
copper 3,826 pounds. As against this 
the l-ampere leads show a saving of 


2,610 pounds of copper. Moreover, 
the volt-ampere burden of the l-am- 
pere leads is 1.52, while the 5-ampere 
leads have a 12 volt-ampere burden. 
Thus, there was a large saving in cop- 
per as well as a distinct improvement 
in characteristics. 

These l-ampere current transform- 
ers and relays have been in operation 
for many years with no difficulty at- 
tributed to the l-ampere secondaries. 
In fact, if all the current transformers 
at Boulder had been designed and 
used with l-ampere secondaries, 
many tons of copper would have been 
saved and it would not have been 
necessary to use the 5 to 0.l-ampere 
auxiliary current transformers for 
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TYPICAL case shows 68.3 percent saving in copper and 7/8ths reduction in secondary 
burden by using one ampere secondary current transformers 
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the switchboard instruments. |hj; 
simplification also would have saved 
a considerable expense. 

In a Southern California indust;ia] 
plant a series of 11-kv. loops were 
used to feed various buildings, The 
only type of protection that seeied 
feasible was the use of pilot wire pro. 
tection. Calculations showed that if 
5-ampere secondaries were used a 
very complicated set-up of using 
step-down .current transformers 
would be be necessary to cut down 
the burden of the leads. This compli. 
cation was obviated by using 1-am. 
pere secondaries with 1l-ampere re. 
lays. This l-ampere installation has 
a perfect operating record over a 
period of several years. 

In another case, in order to supply 
a very important load at 11-kv. it 
was necessary to build duplicate sub. 
stations using an elaborate system for 
the isolation of the relay circuits, 
The load was supplied from each sub. 
station over two 11-kv. circuits. Al] 
current transformers had 1-ampere 
secondaries. In this case, l-ampere 
secondaries were used to assist the 
war effort by saving copper, conduit 
and other critical materials. The ac- 
tual saving in copper in this installa- 
tion amounted to 3,816 pounds. At 
the same time the secondary burden 
was reduced by 75 percent of what 
it would have been with 5-ampere 
leads. 


Design Problems 


Investigation of current trans- 
former designs has shown no real 
problems, excepting perhaps, in the 
exceedingly high ratios. One ampere 
current coils in instruments would be 
wound with five times the number of 
turns of wire of 1/5th the size that 
is used in the 5 amp. coils. In most 
cases, after proper set-up has been 
established, the l-ampere coils could 
be wound with less difficulty. 

Coils using enamel wire would have 
the same winding space, but the space 
used for looping the taps would be 
considerably less on the 1-ampere 
coil, thus making a better coil. 

From all the studies made and from 
experience gained, there is no appat- 
ent difficulty in the design or use of 
l-ampere secondary current trans 
formers, l-ampere relays, l-ampere 
instruments, or l-ampere meters. !t 
is therefore proposed that a standard 
line of l-ampere devices be estab- 


lished. 
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TOMORROW'S 


DISTRIBUTION 


AND 


TRANSMISSION 


By A. E. KNOWLTON, Associate Editor, “ELECTRICAL WORLD” 


SURVEY of the utility industry reveals that the 

majority of the units expect increases or shifts in 
loads in the post-war era that will necessitate sub- 
stantial expansion or reinforcement of their urban 
and suburban distribution systems. The load in- 
creases over five years will more than absorb the 
average residual capacity in existing systems. Con- 
siderable activity in new housing is expected to 
further increase the requirements. 

Service continuity and quality are as likely to be 
raised as merely held at pre-war levels; there is little 
or no feeling that they can be lowered. Costs of 
ovethead lines can not much more than be held level 
in the face of rising costs although various measures 
can effect relative economies. 

Tree trimming and intensified inspection are 
viewed as more effective in promoting service reli- 
ability than any other factors such as sectionaliza- 
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tion, quick fault clearing and automatic restoration 
of service. 

The induction regulator continues to hold first 
place as a means of sustaining voltage with the 
capacitor which was much lower in the scale in the 
pre-war efforts taking second place as an aid to 
voltage delivery. Addition of substations will come 
next in order of importance in making distribution 
adequate. Interest in primary networks is limited. 

Appreciable amounts of underground construction 
are indicated; it will follow very largely the con- 
struction practices of the past. Nevertheless a por- 
tion will be aimed at modification in the form of 
having either the transformers or conductors above 
ground with the remainder of the circuit in ducts 
or vaults. Resort to buried cable will be limited. 
Preference appears to hold to lead for- sheathing 
although there is open-mindedness toward non- 
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metallic coverings for the buried cable contemplated. 

These trends are derived from an analysis of 93 
reports from private utilities and 39 municipal sys- 
tems. ‘The number of meters of the private utilities 
totals 17,822,673 and of the municipals 1,286,323. 
The grand total is thus over 19 million meters and 
constitutes, therefore, a better than 60 percent 
sampling of the country. All but four states are 
represented. Utilities are classed as large if of over 
100,000 meters and small if under 20,000. Munici- 
pals are classed as small if having under 5,000 meters. 

In the transmission field there are numerous indi- 
cations of lines needed over new routes and a very 
limited amount of raising of voltages. Interest in a 


higher voltage than 287 kv. is limited to a singk 
system and in d.c. transmission is similarly re 
stricted. Faster relaying is desired above all else a 
a means of enhancing the reliability. of existing 
lines. Wood will hold the favor for structures excep! 
where heavy electrical or mechanical loading i 
involved. 

For the trends in transmission reports were re 
ceived from 59 utilities and municipals presenting 
13,788,539 meters or a 40 percent sampling of the 
country but a much larger fraction of the utility 
systems having transmission lines. 

A subsequent issue will present a similar report 
on the trends in the field of rural lines. 
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LOAD TREND 


Load Forecast 


Three out of every five electric systems are fore- 
casting an early post-war load that will increase or 
shift so as to necessitate substantial expansion or 
reinforcement of their distribution systems. The 
municipals utilities are just a bit more confident 
about the prospects than the private utilities, both 
large and small (under 5,000 meters) municipals 
expecting, 2 to 1, that there will be substantial 
growth. The large utilities (over 100,000 meters) 
also stand 2 to 1 on the “yes” and “no” of growth 
or shift in load. There are more of the small (under 
20,000 meters) and medium utilities that expect that 
expansion or reinforcement of distribution will not 
be indicated for the postwar period than there are 
those who have been advised by their commercial 
departments to expect sizeable activity. 


Forecast Expansion or Reinforcement of Distribution 


Yes No 

SRG SATIRE is 5k oak aS ees 26 13 
PACH WINS eo ks Sia his eee RE 23 21 
GT WIE on aida ces te obs + ] 
LAPRe GUMMCIIOEE 0 6a 0 5 6 oy 6-0 oe oe 15 8 
Seale WICH ose. oo cs emcees 10 5 
7 otals Cae eae Leese wR aHeR 78 48 


Load Growth 


Over the five postwar years the majority of utilities 
and municipal systems are figuring on load incredses 
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of from 10 to 50 percent. This is true of large, 
medium and small units; however, a somewhat 
larger percentage of the municipals expect 25 to 50 
percent than is the case with the private utilities, 
the latter leaning toward more moderate increases. 
A few of both groups are looking for as much as 
100 percent expansion in the 5-year period. On the 
contrary, about 10 percent of the aggregate of both 
groups expect no increase at all. 


Expected Percentage Load Increase in 5 Years 
lto 25to 50to 100- Over 
None 24 49 99 200 200 


Large utilities. . 4 17 1] 3 ] 0 
Medium utilities 4 25 12 6 0 0 
Small utilities. . 0 5 4 ] 0 0 
Large municipals 3 7 9 2 - ] 0 
Small municipals 2 3 4 5 ] 0 

13 57 40 17 3 0 


A lull of from 6 to 24 months is mentioned in 
several instances and the growth in others is stated 
with respect to the pre-war level rather than with 
respect to the war value. Residential and commer- 
cial loads are asserted to be much more promising 
than the industrial. The decline in two- and three- 
shift operation with prospective increase in non-it- 
dustrial loads is sensed as having an adverse effect 
on peaks and load factors. In a few instances the 
growth is looked for only in the rural areas served. 
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Community Trends 


As to the residential and commercial loads shifting 
to suburban living and shopping centers there is 
divided opinion. A few more of the utilities. and 
municipals feel that there will not be such a shift 
than those who do. The private utilities as a group 
are almost evenly divided on the issue. The large 
utilities, however, in almost three to one ratio feel 
there will be such shift but those indications are 
frequently flavored with such qualifying remarks as 
“some,” “moderate,” “small extent,” “possibly,” 
“slight,” or “yes, but not to those we serve.” Me- 
dium-sized utilities (20,000 to 100,000 meters) in 
a five to three reverse ratio feel there will be no 
shift. The small units are almost unanimous that 
they will experience no defection. 

Large municipals stand two to one in believing 
there will be no suburban shift. Many do not, of 
course, serve suburban areas. The small municipals 
(under 5,000 meters) are about evenly divided on 
the question. 


Replacement of Lost War Loads 


Consensus on the compensation for lost war loads 
by loads elsewhere on the system is preponderantly 
that that will happen but that it will take time, 
usually expressed as 2 to 5 years. In no classification 
of utility or municipal size is the overall expectation 
the opposite. 

However, many of the affirmative indications are 
qualified by comment to-the effect that it will be a 
partial compensation only; just a few say that it will 
happen to any large extent. Evidently much de- 
pends on the wartime load of the system and how 
much was dedicated to war production. Several 
replies carried the reminder that load factors are 
expected to be poorer and others that load factors 
are already showing signs of dropping. Abandon- 
ment of third and even second shift operation is a 
large influencing factor.- If the European war can 
be terminated before the Pacific campaigns it will, 
it is commented, materially assist in conversion to 
civilian production and alleviate the transition. One 
or two expect that pent-up civilian buying may 
spend itself in about 3 years and lead to a subse- 
guent lull. 


Industrial Influx 


Few utilities antl even a smaller fraction of munici- 
pals look for any significant influx of industrial plants 
to smaller communities. None whatever of the 
small utilities and only a lone municipal expect the 
commonly-mentioned trend of industrial migration 
to affect them favorably. The over-all proportions 
are four to one against the prospect. 
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Even where the answer was “yes” there was com- 
ment along the lines of “normal growth,” “limited,” 
“some industrial interest” or that the communities 
are active in diversifying and solidifying their indus- 
trial activities. Occasional comment is made that 
there is considerable present concentration or that 
there is a shortage of plants and sites; new industries 
will take up vacancies in existing industrial sections 
in some instances. 


Housing Projects 


New housing developments in areas not at present 
served with electric distribution are expected by 
practically half the utility systems. The utilities are 
somewhat less assured (3 to 4 ratio) than the mu- 
nicipals (2 to 1) about the prospect. 

The large utilities are more hopeful (6 to 5) than 
the medium-sized utilities (1 to 2), probably because 
they present most positively the very congestions 
which prompt the trek to the suburbs. 

In hardly any instance is there expectation of 
home building in boom proportions, the more com- 
mon feeling being that the expansion will be appre- 
ciable but limited in pace and scope. 

In one instance it is vouchsafed that wartime 
homes will be removed; in several cases it is indi- 
cated that the apparently snug systems have no 
unserved areas. 


Flicker-causing Loads 


Another moot question is whether there will be 
a significant increase in welder, furnace, or other 
flicker-causing load. Taking all systems there are 
merely a few more who expect such new loads in 
sizeable volumes than there are those who do not. 
However, it is the large utilities who afford most of 
the prediction. The medium and small utilities are 
about evenly divided on the issue. Municipal sys- 
tems are almost 2 to 1 of the opinion that they will 
not have to contend with much increase in such 
troublesome load. 

There is a “hope not” flavor detectable through 
the entries and the emphasis seems to be on the 
welder; however, there is the feeling that the cus- 
tomer has to be served and the brunt borne some- 
how. Welders fed from motor-generator sets are 
naturally viewed with less concern. That the welder 
loads will arise in rural districts is also indicated. 
High frequency heating was mentioned as a pro- 
spective load but there was no indication that flicker 
trouble should be expected. 


System Load Capability 


Just about half the electric distribution systems 
can take 15 to 25 percent increases in loading as 
they now stand. One in eight can take more, very 
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few up to 75 percent and one municipal up to 100 
percent. But nearly a tenth are now loaded to 
capacity and could add little or no load. This is 
a more prevalent situation with the municipals than 
with the private utilities. About one in five could 
not handle more than 10 percent additional loading. 

The most common estimates for added outlay 
were at 25 and 50 percent. Few of the utilities 
mentioned less than 20 percent or more than 50 
percent increment. Quite a few of the medium- 
sized utilities reported from 60 to 90 percent and 
only one as low as 10 percent. A few more munici- 
pals than utilities believe the doubled loading could 
be achieved with 20 percent or less added invest- 
ment; possibly this is because their systems are 
usually more compact. Three, however, thought the 
increment would be 100 or even as high as 125 
percent. 

Reverting to the answers to the query on ex- 


pected increases in loading, it is apparent that a con- 
siderable fraction of the systems will have to be 
reinforced. Even then all but one-eighth will have 
little or no margin left, a situation contrary to the 
usual practice of providing a 15 to 25 percent margin 
for staggered growth. 


Outlay for Doubled Capability 


Two-thirds the utilities and municipals together 
consider that a 20 to 50 percent additional distribu- 
tion outlay would be necessitated by a doubling of 
usage. As might be expected, the estimated values 
are fewer in number than for other items because 
the reply perforce has to be a generally good sur. 
mise. Much is reported to depend on the character 
of the added and resultant consumptions. One re- 
port denied that there was any relation between 
added outlay and added kw-hrs. 


SERVICE STANDARDS 


Continuity of Service 


Practically half the electric entities of the country 
are convinced that, despite the good service con- 
tinuity achieved before and even during the war, 
it will have to be still better in the postwar period. 
The other half of both private utilities and munici- 
pals believe it will at least have to be as good as 
before. Out of 136 units there was only one that 
avoided the question, only one that felt that stand- 
ards could be relaxed. 

The consensus is that homes, farms, business and 
industry will all be increasingly dependent on elec- 
tric service and increasingly conscious therefore of 
the frequency and duration of interruptions. The 
systems feel generally that they had established 
pretty good service before the war and some claim 
that no war plant and very few homes have suffered 
outages since hostilities started. Nevertheless “the 
industry cannot be static,” nor is there any indica- 
tion that users will be content with lowering of 


standards. Where service was better than good it 


appears that it will have to be emulated, where 
merely good it will have to be outdone. Apparently 
the city performance is in the former class but there 
runs through the reports the feeling that suburban- 
ites and ruralites will deserve even bettered quality 
in terms of continuity. 

Among the physical factors mentioned as having 
a bearing on sales efforts that carry promises about 
service reliability are farmstead and home deep- 
freeze units, community lockers, frequency modula- 
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tion radio, television, ranges, oil burners and stokers, 
clocks, dairy and poultry equipment, industrial air- 
conditioning. During the period while bulging 
pocketed customers are still scrambling to satisfy 
these wants they may not be critical about service 
but when the wave of buying is over, it is said that 
they will be expecting fewer interruptions and 
quicker restorations. 

Fortunate from the system outlay standpoint in 
the face of this recognition of “nickel-plated” service 
is the reminder from one source that the war has 
taught utilities how to support service continuity 
with fewer spares and narrower margins of carrying 
capacity. 


Voltage Regulation 


Well over half the systems believe there can be 
no relaxation of voltage regulation in the postwar 
period. A third of them are convinced that the 
regulation band must be narrowed and less than 10 
percent feel that advantage can be taken of 4 
widened band in system design and operation. The 
proportions hold alike for utilities and municipals 
except that a few more of the large utilities feel 
that the performance can be relaxed somewhat. 
One mentions the WPB sanctions as having started 
a liberalization which is tolerable and not productive 
of undue complaints. Improvement is sensed as 
more pertinent to rural and suburban areas than to 
the cities. In normal times commission rules govern 
and there is no indication that any revision and 
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liberalization can be expected; they are called in 
some quarters an expression of the requirements for 
good service. 

At no point was there mention of a possible pro- 
cram of appliances manufactured to meet a broad- 
ened spread of utilization voltage. In fact, the 
sentiment seems definitely to be that the appliances, 
present and future, and their owners will both look 
for closer-held voltages. Attention was called to 
the fact that a narrowed band will both necessitate 
and be stimulated by the availability of improved 
regulating and control equipment. Flicker from the 


STANDARDS 


Distribution Cost Reduction 


Various measures have been and apparently can 
still be useful in holding down the construction cost 
of overhead lines in residential areas. Some of the 
items favored in the reports, listed in the order of 
prominence, are: (1) Standardization of the mate- 
rials of construction, (2) simplification of design, 
(3) resort to unit assemblies, (4) streamlined pole 
arrangement, (5) self-supporting cable. These were 
mentioned as helpful factors even by half the com- 
panies and municipals which expressed the belief 
that the cost of overhead lines cannot be materially 
reduced. Numerous comments were to the effect 
that any physical savings through more economical 
design and erection would probably be cancelled 
by the higher labor and material costs that are 
feared will prevail. 

Even the thirty percent of the units which have 
the feeling that the line costs can be reduced were 
often found saying “somewhat,” “partially” or 
“slightly” as a substitute for the “materially” con- 
tained in the query. The municipal systems were 
found substantially more sanguine (two out of five) 
about the prospects than the private utilities (one 
out of four); possibly this is because they have not 
all taken advantage of the measures applied by 
many of the utilities. 

Among the utilities alone, the unit assemblies 
took parallel position with simplified overhead line 
design as a measure which can help trim the cost of 
distribution in residential areas. Nevertheless there 
were several dissenting or skeptical comments about 
unit substations. These, along with some of the 
metal-clad switchgear, are considered by some too 
crowded for satisfactory maintenance and not flex- 
ible enough to minimize interruptions; that they 
may cost less for single bus layouts but often prove 
more costly than system designs for double-bus set- 
lps was another comment. 
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starting currents of domestic-appliance motors is 
cited as a bugbear. Electronic devices appearing 
anywhere on the system are mentioned as dictating 
bettered voltage everywhere. 

From just one source comes the intimation that 
120 volts is going to be too low for ultimate require- 
ments and that even 440-volt ranges would be wel- 
comed at a not-too distant future. 

The conclusion that more and/or better voltage 
regulating equipment is indicated was an item men- 
tioned specifically in some of the reports received in 
response to the queries. 


OF PRACTICE 


While “sold” on the unit substation for outlying 
areas up to 3,000 kva., one group would prefer a 
single large breaker and a minimum of small ones. 
Another considers them convenient from a handling 
standpoint but “the value in appreciably reducing 
distribution costs is doubtful.” These comments are 
in definite contrast to one assertion that unit assem- 
blies should be used in increased numbers in the 
postwar period and another that their economic 
value is great. Again, on the contrary, several re- 
spondents took pains to register a “no” against unit 
assemblies while leaving other queries unanswered. 


Measures Already Applied 


Several of the replies indicate that most of the 
measures toward less expensive distribution have 
already been applied. Scattered comments suggested 
additional items that can be tried: 

(1) More efficient application of manpower is 
the principal remaining possibility in reducing pole 
line costs 

(2) Reduction in size of minimum standard pole 

(3) Bare primary in limited urban locations 

(4) Higher voltage 

(5) Extension of common neutral system; re- 
duction of number of wires to a minimum 

(6) Ground-return messenger supporting secon- 
dary conductors; mid-span services 

(7) Carrier-controlled multiple street lighting 

That local ordinances and state regulations may 
impede efforts to reduce distribution costs is the 
mention of a municipal ruling against the use of 
secondary racks and another reminding that com- 
mission standards of construction are hard to get 
modified in the direction of simplification and 
economy. 

Evidently there is little solace for anyone hopeful 
of substantial reductions in cost of pole Jines. Any 
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reduction in the cost of distribution systems will 
apparently have to come from the basic plan em- 
bracing such factors as the scope of sub-transmission 
and trunk feeders, the spotting and design of the 
substations and the general effort to bring the high 
voltage circuits close to all consumers. 

There is comment, too, that all costs are relative 
and that although the absolute unit-of-distance cost 
may not readily be reducible it can be diluted in 
proportion to revenue by judicious promotion of 
heavy-duty loading. 


Conductors 


As might be expected, copper holds an out- 
distancing first place as the conductor material for 
urban and suburban areas. Approximately one-third 
the utilities and municipals mention aluminum and 
another third mention prospective use of copper- 
steel. The very limited mention of iron wire per- 
tained almost entirely to rural use (which was out- 
side the scope of the particular query). 

Whether aluminum will be accorded application 
as a bare or weatherproof conductor to anything like 


the extent indicated by the one-in-three proportions 
tabulated is apparently quite dubious. Numerous 
comments were to the effect that relative price wil] 
be a large determining factor. Other comment is 
that use will be limited or conjectured. Drawbacks 
mentioned were the relative difficulty in making 
good joints and the greater proneness of aluminum 
to oxidize and pit. Several of the more inclined 
utilities stipulate that their possible use of aluminum 
conductors would be restricted to the suburban 
fringes or rural areas. One large utility hopes that 
it can be available in Neoprene jacket. One small 
utility plans to use aluminum more extensively. 

As in the case of aluminum conductor, the cop- 
per-steel is often mentioned as restricted in pro- 
spective use—“minor,” “limited,” “very little” are 
common qualifying phrases; one small utility ex- 
pects to use it much more extensively, however. A 
large-utility comment is that there is little justifica- 
tion for using a high-strength, high-cost conductor 
on the short spans that dominate in urban areas; 
suburban stretches are indicated as more conducive. 
A municipal system contemplates the possible use 
of copper-steel for street-lighting circuits. 


SERVICE RELIABILITY 


Foremost among the factors which can contribute 
to service reliability of distribution systems in urban 
and suburban areas is the matter of tree trimming. 
A close second is intensification of inspection and 
maintenance. 

These two are the leaders regardless of the method 


‘used in analyzing the replies to the question as to 


how much they and 9 other items are considered as 
contributing to reliability in a primary or secondary 
degree. Both head the list in entries in the “pri- 
marily” column; likewise they lead in the “secon- 
darily” and when the “primarily” and “secondarily” 
are combined. Assuming that an item was con- 
sidered of very minor or negligible importance if 
ignored in the report, these same two items top the 


list through being left blank the fewest number of © 


times. 

On this basis then the greatest contributions to 
distribution reliability stand in the following order 
of importance. 

1. Tree Trimming 

2. Intensified Inspection and Maintenance 
3. Sectionalization of Circuits 

4. Quick Fault Clearing 

5. High Factor of Safety in Construction 
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. Automatic Service Restorers 

. Higher Fusing of Transformers 
. More Lightning Arresters 

. Better Pole Preservation 

. More Guying 


— 
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Tree Pruning 


Tree trimming looms unquestionably first among 
the practices which the utilities can apply to pro- 
mote reliability of service. It is rated a primary 
factor by more of them. It is likewise called a 
secondary factor by fewer companies than any 
means of maintaining service continuity other than 
intensified inspection and maintenance. Further- 
more, it was ignored in the replies fewer times than 
any other of the ten items offered for consideration. 
There were several replies that checked both the 
primary and secondary columns presumably to em- 
phasize the importance. 

Keeping the tree branches clear of the power 
wires is thus such a significant item that it would 
seem to warrant nation-wide emphasis. There could 
hardly be such unanimity of conviction on the topic 
if there were not also enough sound arguments on 
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which to base an educational campaign for the 
benefit of the public. The public that dotes on its 
trees also dotes on its electric service. It should 
not be impossible to explain that these two objects 
of affection are not incompatible—that there are 
ways of pruning the trees without disfiguring them 
—that the utilities have or can hire experts in the 
art of tree-pruning—and that it should not be neces- 
sary to resort to a more costly form of construction 
so that the trees can be preserved inviolate. 

The municipals are somewhat more willing to 
rate the topic a secondary one than are the private 
utilities. This may be due to the fact that the city 
forester or tree warden is a brother municipal em- 
ployee. There were several units in this group that 
indicated how important tree trimming is by check- 
ing the item in both the primary and secondary 
columns. 

From both the private and municipal utilities 
come such phrases as “very important,” “extensively 
done in the past but more is desirable,” “favor 
hiring experts.” 


Inspection and Maintenance 


A close second to tree trimming as an instrument 
in promoting service reliability is an intensification 
of inspection and maintenance. It was accorded 
slightly lower preference as a first-place matter but 
it did show a bit higher rating as a secondary factor. 
Also it was ignored fewer times than any other topic. 

Such comment as was made pertained mostly to 
the fact that the maintenance concept should be 
uncoupled from inspection. Quite noticeably, the 
companies insisted that their maintenance was up 
to requirements but that they could probably benefit 
by more frequent and intensive inspection to catch 
incipient defects before they develop into troubles 
that need emergency maintenance. 


Sectionalization © 


Sectionalization of circuits for the sake of isola- 
tion of faults is accorded third place of prominence 
as a contribution to service reliability. Again there 
were several who rated it high by calling it both a 
primary and secondary factor. 

Sixty-three percent of the utilities and municipals 
combined (proportionately more of the latter) rate 
sectionalization of circuits in third place as a primary 
factor and gnly 12 percent failed to call it either a 
primary or secondary factor in service reliability. 
Small utilities were most unanimous and the large 
ones were least agreed on the issue; this is probably 
due to a preponderance of companies with sectional- 
ization largely concentrated at substations rather 
than out along the circuits. 
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Comment was limited but mostly toward the end 
that sectionalization as something to apply to exist- 
ing systems pertains mostly to the outlying and far- 
flung circuits that verge into rural characteristics. 
However, one utility which has a considerable num- 
ber of such lines reported that sectionalization is 
of more importance on transmission lines than on 
the lower voltage distribution lines. 


Quick Fault Clearing 


Clearing of faults as rapidly as practicable takes 
fourth place among the service reliability items. It 
was fourth in the “primary importance” columns, 
first in solely secondary importance (least mentions 
as secondary) and fifth in order of being ignored 
as not worthy of either primary or secondary im- 
portance. 

Comment on this item was limited, mostly a 
reminder that, on distribution, the favored way is 
oftener to burn off the fault than to trip the circuit 
to clear the fault. 


Factor of Safety 


There seems to be little disposition to use higher 
factors of safety in construction design in order to 
enhance the present values in terms of service re- 
liability or continuity. The topic takes fifth place. 
There were several who accorded it no rating what- 
ever in terms of things that need be done to insure 
service reliabiilty in post-war distribution. The atti- 
tude in that quarter seems to be that factors of 
safety are so thoroughly prescribed in regulations 
that focus should be directed at other things. There 
is definite comment that any higher standards than 
the present ones could hardly be justified econom- 
ically. Taken in conjunction with the earlier com- 
ment regarding complication of design it is fairly 
evident that regulatory authorities may have to re- 
lax some of the more costly of the stipulated details 
if they wish to reduce distribution outlay and en- 
courage low rates. 


Service Restorers 


Automatic restoration of service falls into sixth 
place among factors conducive to continuity. 

There were comments that there was call for 
more of the reclosing types of breakers and repeater 
fuses but some indication that improvement in fuse 
characteristics is still desired. Some indication exists 
that the “trek to the country” is going to expand 
the outlying circuits and that those suburbanite 
users, along with the farms and ruralites, will warrant 
adoption of extensive reclosing installations of appro- 


priate types. 
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Higher Fusing 


The question of fusing of transformers, particu- 
larly whether the continuity of service would be im- 
proved by using higher fuse ratings in proportion 
to transformer rated amperes is not as clear cut as 
some of the items already discussed. This is quite 
naturally due to the fact that many companies are 
already fusing in what they consider is a relatively 
“high” manner. Naturally, if the comment is that 
“we fuse high now,” there will be less disposition 
to consider the practice as one to be intensified 
or to accord primary importance to it for future 
practice. 

Thus fusing to higher values is the first of the 
items which is definitely considered to be a sec- 
ondary-importance factor in distribution  service- 
continuity. In fact, several units urged that better 
coordination is a more useful objective than mere 
upping of the fuse ratings on transformers. Behind 
all this seems to be a growing realization that there 
is some optimum relationship between fuse blowings 
and transformer burnouts. One can be reduced at 
the expense of the other but where is the balance? 


Lightning Arresters 


On the average the utility systems feel they have 
done a pretty good job in equipping the transformers 
and substations with lightning arresters. The item 
therefore falls into eighth place for future emphasis. 
It has relatively less attraction in it because the past 
has left comparatively little to the future to be done 
on existing systems. Absolutely, (in contrast with 
comparatively) the fact that nearly one in four of 
the systems assign the arrester a top place means 
that there is still much to do on existing lines and 
all to do on any new lines. Of course, the trans- 
former which carries its own internal lightning pro- 


. tection decreases the call for external protection 


without in any way detracting from the importance 
of providing lightning protection in some effective 
form. 


ADEQUACY OF 


Delivery of adequate and appropriately sustained 
voltage is a primary index of the adequacy of distri- 
bution and it is significant that the induction regu- 
lator held first place before the war and will retain 
the lead again after the war as a means of getting 
the voltage up and holding it there. 

The capacitor moves rather startlingly—consider- 
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Among the supplementary remarks regardiig 
lightning arresters were these; “Sufficient now,” 
“vitally important but system well-provided,” “‘ittle 
room for more; fully equipped,” “leaning towaid 
transformers equipped with protection,” “very scc- 
ondarily.” Again there were a few, however, that 
called the arrester both a primary and a secondary 
influence in establishing good service reliability. 


Pole Preservation 


Perhaps more a factor in promoting pole life than 
as a deterrent to service interruptions, application of 
preservatives is rated among the minor items that 
contribute to service reliability. Inspection usually 
catches the slow deterioration before it can be the 
primary cause of a line failure. As asked, the ques- 
tion carried the word “better” along with “pole 
preservation.” That the future in this field can be 
looked at with relative complacency is indicated by 
the following remarks—“excellent already,” “use the 
best we can buy,” “present practice satisfactory,” 
“trend this way,” “satisfied, but will naturally take 
advantage of any better methods developed.” 


Minor Factors 


Quite minor among the things that can be done 
to sustain and promote continuity of service is the 
matter of pole-guying. This is undoubtedly because 
it is usually considered a component of the factor of 
safety objective previously discussed. It is one of the 
items covered in construction regulations and there- 
fore is not left to much discretionary action. “We 
try to have plenty now,” “present practice satis- 
factory,” “doubtful value,” “do not expect more,” 
“neither primary nor secondary” are phrases which 
characterize the contentment with the present de- 
gree of guying insofar as it is an index of future 
trend. 

Better grounding was volunteered by several as a 
field of activity which directly or indirectly abets 
service reliability as well as promoting safety. 


DISTRIBUTION 


ing the large volume of activity in recent years— 
from ninth to second place. Multiplication of sub- 
stations, particularly the unit types, comes third in 
importance. 

Order of post-war importance by contrast with 
the pre-war preferences can be inferred from the 
accompanying table. If by “lesser” those reporting 
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meant a rank-only secondary to the primary prefer- 
ence then the combination of “primary” and “lesser” 
tallies puts the capacitor in first place and larger 
conductors (probably secondary runs and services) 
in third place. 


Induction Regulator 


First place, as has been stated, is given the in- 
duction regulator. Very few call it a secondary factor 
and more call it a primary factor than any other item 
in a list of 16 framed to disclose where the prefer- 
ences lie in rendering distribution adequate in per- 
formance. 


Induction Regulator 


Pre-War Post-War 
Primary Lesser Comb. Primary Lesser Comb. 





Large Utilities.. 38 > 4 eee Sao 
Medium Utilities. 38 2 40 32 7 
Small Utilities... 5 1 6 6 ] 7 
Large Municipals 16 2 18 12 4-16 
Small Municipals. 7 Rie 5 2 7 

TOR. 5008s 104 9 113 81 27 108 


Despite the fact, therefore, that fewer systems 
rate the induction regulator as high in primary 
significance as they did before the war, it neverthe- 
less outstrips all other approaches to sustained 
voltage adequacy for the post-war period. No sup- 
plementary comments were made, presumably indi- 
cating that the induction regulator is taken for 
granted as a functional device, capable, perhaps, of 
reduction of the idle band without necessarily in- 
curring excessive operation. : 


Capacitor 


Close second to the induction regulator is the 
capacitor which more than doubles the entries in the 


Pre-War Order 





Factors in Distribution Adequacy 
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“primary” column for the post-war period as com- 
pared with the pre-war. Adding in the secondary 
or “lesser” expressions the capacitor even outranks 
the induction regulator. 


Capacitor 
Pre-War Post-War 
Primary Lesser Comb. Primary Lesser Comb. 

Large Utilities .. 4 26 30 

Medium Utilities 16 18 34 oh ae 
Small Utilities .. 4 ee 6 2 8 
Large Municipals 5 10 15 1] ae 
Small Municipals 3 ce 6 oS ae 


TOMB... .55 32 60 92 72 46 118 


The shift in attitude is noted in every category 
of utility size and ownership. It is two to one in 
most of them. Evidently the phenomenal increase 
in capacitors has not run its course and there will 
be extensive resort to them continued into the fu- 
ture. The attitude is that they release carrying 
capacity and ease the voltage-delivery problem but 
do not contribute primarily to voltage regulation 
in the restricted sense of the term. 

Comments on the capacitor range all the way 
from “not for distribution” or “very few used” 
(there were few such in number) to the much 
more numerous comments “using more and more,” 
“very valuable.” In between there are indications 
that companies which have been installing capacitors 
will continue to add them insofar as it can be done, 
in most instances, without applying automatic on 
and off control. They have been used on long cir- 
cuits on one system principally in thinly populated 
areas and rural districts. In another they are viewed 
as contributing added circuit capacity, particularly 
“if the load factor is improved.” In another (medi- 
um-sized) utility system the capacitors are con- 
sidered to boost the voltage and to better the power 
factor with a view to holding down the amount of 


Post-War Order 


Principal Lesser Combined Principal Lesser Combined 
l 16 ] Induction Regulator .......... ] 13 2 
9 he 4 RED. << Fes Cade saws ekoan 2 + ] 
4 15 10 a: © ee Bi 3 16 6 
7 3 5 PP gis oc Sek iS 4 11 4 
6 5. 6 Berens SPURS oka. ee kce ce vcs 5 8 5 
8 1] 1] RUNGE VOUNEO vik ie sv ica css 6 14 8 
2 8 2 Generator Bus Reg’n. ......... 7 5 7 
5 13 8 Change Delta to Wye......... § 10 1] 
10 4 7 SUE ow sis nk ni 0k See 9 6 9 

3 9 3 Larger Conductors ........... 10 2 3 
1] 7 12 Banked Secondaries ........... 11 3 10 
13 12 14 Secondary Network ........... 12 9 14 
12 10 13 Run Loop Feeders ............ 13 7 12 
14 14 15 Prmary Network ............ 14 12 15 
16 6 16 Low-impedance Transf. ........ 15 15 16 
15 ] 9 PIE ONUE ons bees a see 16 ] 3 
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transformer kva. required; if this is not done it will 
ultimately result in reducing the kilowatt capacity 
of generating stations because of the kvar. burden. 
Sole comment from municipals was the remark 
that customers are induced to install capacitors. 


Substations 


Adding of substations and splitting up of areas 
and circuits evidently is going to be one of the 
prominent ways of keeping distribution abreast of 
the load. It takes third place after having held 
fourth place in the pre-war era. However, it stands 
last in secondary significance and that throws it into 
sixth place if the two attitudes are combined. 


Added Substations 


Pre-War Post-War 
Primary Lesser Comb. Primary Lesser Comb. 


Large utilities... 24 8 32 28 8 
Medium utilities 19 7 2a 25 7 
Small utilities... 1 ee 3 ] 4 
Large municipals 4 se 7 a. ol 
Small municipals 4 cae 7 1 8 
Totes ..-. 52 £3 75 7... 22._% 


Here again the addition of substations, largely in 
an effort to bring high voltage nearer to the load 
by shortening the lower voltage circuits, is viewed 
with greater favor by all groups of utilities than 
before the war, without exception. They are re- 
ported to be the solution when feeders get too long 
or too heavily loaded. In some cases, however, the 
utility is well supplied now with substations and sees 
no need for more in the dubious post-war period 
for its communities. 


Step-Regulator 
In increased favor too is the step-type regulator 


-as a means of making minimum distribution suffice 


from the voltage standpoint. Each category of 
utilities in the five arbitrary classifications shows an 
increased number ready to accord it fourth place as 
a tool of primary usefulness. It also takes fourth 
place when “primary” and “lesser” tallies are com- 
bined. 

Here again it moves into more thoroughly clinched 
first-rate importance for the future in every group 
without exception. Several companies report they 
have none, however, and others indicate they choose 
the step-type for long rurals stretching out of sub- 
urban areas, apply them at small-community substa- 
tions or use them where close regulation is not of 
paramount importance. 


Extend Three-Phase 


Extension of three-phase circuits as a way of en- 
larging the competency of distribution is another 
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way that is almost universally rated as of greater 
significance in the post-war era. All but the smull 
municipals feel that way about it as a group. In 
some cases, the weight of preference is almost 
doubled. 

A few of the medium-sized utilities say that cx- 
tension of three-phase circuits has been pretty well 
carried out and this is apparently true of the small 
municipals because of their commonly compact 
layout. It is essentially the larger utilities which offer 
the principal field for extension where the single- 
phase circuits are unbalanced or insufficient capacity, 
It is again a matter of voltage adequacy rather than 
of voltage regulation in the strict sense of the 
definition. 


Higher Distribution Voltages 


Interest in the use of higher voltages for distri- 
bution circuits is unmistakable even though it is 
not wholly clear how much of the interest is wrapped 
up in the familiar delta-to-wye gains that put han- 
dling on a 4,160- instead of a 2,400-volt basis (that 
was a separate item to be discussed later). 

It is being studied in several quarters and in some 
places the boost from such voltages as 6 kv. to 11 
kv. is considered possible or even at the stage of 
being contemplated. One system says the possi- 
bility of justification was hardly in sight nor was the 
raise expected at any foreseeable date, nevertheless 
the system had been designed to accommodate a 
higher voltage and the tone is evidently one of 
satisfaction that that was done. There are a few 
systems which say they cannot justify a higher 
voltage. 


Generator Bus Regulation 


Manipulation of generator voltage seems to be in 
some favor as a means of holding service-entrance 
voltages up by keeping abreast of the loading. It 
is particularly true of systems that are less com- 
mitted to ties with other systems that then have 
to use the voltage to control kilovar transfers. The 
increase in the number of such ties during the war 
and the prospect of their retention or increase is a 
deterrent to use for local voltage purposes. At least 
the number of utilities and municipals according 
first place to generator bus regulation is less for the 
post-war than the pre-war period. 

One of the common comments is that the practice 
is to hold flat voltage at the generating stations. 
There was no mention that concerted action by 
interconnected companies might more frequently 
have the “flat” voltages manipulated somewhat so 
as to relieve the burden of regulation on distribution 
equipment. 


ELECTRICAL WORLD e@ June 24, 194! 





al a ee ee 


iat a 


4 








































Sein sepnianse anima eae 





Change Delta to Wye 


Conversion from delta to wye has been largely 
completed on some systems, according to the re- 
ports, but the potentiality apparently still exists in 
sizable magnitude. It rates eighth in prominence 
among things that ought to be observed to make and 
keep distribution adequate. In fact, there is a shade 
more emphasis on it for the post-war period than 
it had pre-war. 

“Completed,” “already done,” “none to do,” “all 
wye now,” “no delta left,” verge into “only a few 
district to do” and finally into “will be done for 
load reasons” (in contrast to voltage regulation). 
One large municipal, however, says the conversion 
from 2.4 and 4.1 kv. to 4.8 kv. will continue. One 
large utility simply said “do not favor the conver- 
sion” but no arguments were appended. 


> 46 


Tap-Changing Transformer 


Tap-changers, while much more a_ transmission 
tool than classified as distribution, do have the 
ability to assist in controlling voltages down into 
the distribution brackets. This is borne out by con- 
trasting comments “not much for distribution, ex- 
pect to increase for transmission” and “does have 
some effect on distribution voltages.” At any rate, 
the tap-changing transformer, while not a prominent 
factor in aiding distribution adequacy or distribution 
voltage regulation, is rated superior in importance 
to banking, networks and enlarged conductors. 

Large municipals and medium-sized private utili- 
ties seem to see much more in the tap changer than 
the other groups when they look at the problem of 
distribution. 


Larger Conductor 


Among the minor items pertinent to providing 
adequate distribution is that of adopting or changing 
to more generously cross-sectioned conductor. It 
stands tenth in favor in the post-war rating. Any- 
how, most of the artifices of the economics engineer 
in distribution are viewed as averting the use of 
inordinate amounts of copper in conductors. 

If, however, primary and lesser significance are 
combined, the resort to enlarged conductors moves 
up into third place, inferior only to induction regu- 
lators and capacitors. 


Banked Secondaries 


_As a practice, banking of transformers or seconda- 
nes is something that divides the industry into two 
quite well-defined camps. There are those who are 
“sold” and there are those who just say “it is not 
done,” implying that they do not believe in it. 
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However, in any event, banking will probably be 
accorded more recognition in the post-war period 
inasmuch as an enlarged number of systems are 
rating it of primary importance. 


Banked Secondaries 
Pre-War Post-War 

Primary Lesser Comb. Primary Lesser Comb. 
Large Utilities .. 9 16 25 a: oe 
Medium Utilities 3 23 26 ae a 
Small Utilities . 2 -. 3 3 6 
Large Municipals 4 ey * 4 8 
Small Municipals 3 ee. 4 4 8 
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There is more change in heart among the private 
utilities than among the municipals. What luke- 
warmness there is, other than coupled with un- 
familiarity with banking practice and principles, is 
linked with such remarks as just “no” or “none,” 
“system personnel not used to banking,” “not 
planned.” There were, on the contrary, such com- 
ments as “expect to extend use,” “in urban areas,” 
“considering favorably.” 

One company says it “could not be hired to tie 
secondaries together without fuses but might bank 
more if automatic sectionalization becomes at- 
tractively available.” Another holds to radial distri- 
bution for the suburbs and rural areas but uses 
secondary banking in the urban residential and 
commercial areas where there are overhead lines. 
The secondary network rules in the heavy com- 
mercial areas where the primaries are underground. 


Secondary Networks 


While limited primarily to business sections and 
other areas where there is justifiable load density 
the secondary network shows appreciable gain in 
favor for the post-war era. Not so much, however, 
as not to leave it in twelfth place among 16 items. 
As might be expected, because of the appropriate- 
ness for underground construction, the major interest 
resides in the medium and large systems. 

Two systems report having a few possibilities for 
using a modified form of secondary network in out- 
lying areas with less load density than in the busi- 
ness sections where commonly applied. Generally, 
however, the attitude is that, as a means of handling 
the load and the voltage requirements, the secondary 
network has limited potentiality except for under- 
ground systems. 


Looped Feeders 


Diversity of practice and attitude marks the issue 
of looping the feeders to promote adequacy as well 
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as reliability of service. It is well down toward the 
bottom of the list and shows only about one-fifth 
of the systems calling it an important factor in the 
distribution pattern. 

Some companies have looped feeders in a few 
instances but others say that instead they plan to 
provide more back-ups of other nature. In one in- 
stance it is reported done only on 13 kv. and higher- 
voltage circuits but in another on the 2.3 kv. net- 
work as well. Several companies took pains to assert 
that they do not indulge in the practice. 


Primary Network 


The topic of the primary network provoked more 
discussion than any other single item on the whole 
questionnaire. Nevertheless, the expressions about 
its potentiality for providing an adequate distribu- 
tion system economically are such as to place it 
next to the bottom of the list. Only one other item 
(fixed boost) was accorded less prominence as a 
primary item. 

Primary Network 


relocating or building lower-voltage transmission to 
simplify the pattern of local distribution. The pri 
mary network is not, however, deemed feasible i: 
comparison with increasing the copper and spacing 
the transformers closer together because these meas 
ures will suffice for some time on certain systems. 
Still others have no immediate plans but have madc 
provision for future primary network operation by 
laying out the 13/4-kv. stations to accommodate 
such a conversion. 


Incipient Programs 


Evidence that modest beginnings have been made 
arises from the mention of “one small primary net- 
work” in several of the reports. Modifications or 
stepping-stone stages are implied in other cases. In 
one instance the substations merely require enlarge- 
ment to provide for load growth; the system “is 
interested in tying existing substation facilities to- 
gether through banking of primary feeders if satis- 
factory tie-switching should become available at an 
economical price level.” Another company’s 12-kv. 
network needs only a few tie circuits and sectional- 
izing circuit breakers plus a few new 66-kv. feed-in 


Pre-War Post-War 

I Se Primary Lesser Comb. Primary Lesser —— substations. Here a small increase in 4-kv. network 
5. Mery ad 3 . é + I ; 50 is expected; it will chiefly require circuit breakers 
Saulitiis.. 0 2 22 % 2) 
Large Municipals 2 Ss 3 oe Among the unconditionally favorable systems is 
Small Municipals 2 ey 3 5 8 one which plans to extend the primary networks 
seals weed aah aed le each time a unit substation is installed. Locations 

Totals 14 31 45 29 30 59 are usually near the metropolitan limits and the 


Those who are “unsold” use such expressions as 
“none,” “none now” or plain “no.” Others say 
“little used.” “doubtful at present” or “have used 
to minor extent.” In the moderately disposed 
groups are those who are semi-connected now and, 
cautious about circulating currents, are making slow 
progress in tie-ins. Others look favorably only with 
regard to medium-sized communities. Even then in 
the interest of present continuity they prefer to 
provide two-way primary circuits to serve the areas 
wherever that can be done. Others have no plans 
for primary networks in suburban areas while, how- 


circuit arrangement is such that the primary lines 
extending out into the rural-suburban areas are 
usually radial circuits while those extending into 
the city are usually made part of the city primary 
network. This primary network can be considered 
a modified version in that the substations are in- 
stalled, the existing primary circuits are opened and 
tied into the new substations. 


Modified Forms 


Strong indeed is one company’s belief that very 
general use will be made of primary networks for 





ever, having plans for a modified form in heavily both urban and suburban areas. Another feels, less f 

loaded industrial areas; even there there will first strongly, that economies will govern but that there 

have to be pronounced load increases and that “may _is a field in conjunction with low-cost factory-assem- 
take 10 years.” One utility has such a small indus- _ bled units. Another company plans to apply primary a 
trial primary network and may build another. networks to all feeders in suburban areas and their s 
In brief, there appears to be little interest in the _ trend is toward that practice for all 4-kv. feeders. s 
primary network for suburban areas under present __ Still another’s entire 4-kv. distribution system now h 
load-density conditions. Not a few state they much operates, with some isolated exceptions, on a modi- b 
prefer adherence to radial philosophy. One attitude _ fied form; plans contemplate only normal reinforce- t 
is to supplement transmission substations with unit- ments and additions to meet new load demands. 3 
type substations in growing areas; ultimately these In another case of a medium-sized utility there is v 
stations might, however, be tied together in some _ contemplation of sizable amounts in suburban areas, M 
form of primary network. No network is planned, particularly where they lie adjacent to presently 
on the contrary, on a system which contemplates served communities; isolated areas will continue to : 
d 
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be radial. A municipal is giving serious considera- 
tion to the primary network for growing outlying 
areas, feeling that it may offer economies over the 
conventional three-phase four-wire radial system. 
Example of transition approach is found in the 
case of a utility which plans to establish four small 
substations near new load areas and they will afford 
a back-feed into existing circuits which may then 
be sectionalized for normal operation. In some cases 
ties will be maintained with the original station, 
especially if it has a generator or synchronous con- 
denser for voltage control. This tie may be on dis- 
connects, a pole-top circuit breaker with directional 
relays, or by fuses. The latter cases may preclude 
automatic maintenance of service for loss of the 
normal supply but will improve voltage control and 
lower the impedances. 
A summary of the status of the primary network 
is given in the accompanying table: 
Primary Network 
Utilities 
Large Med. Small 


Municipals 
Large Small 
Conventional 

Adoption or exten- 


sion planned ... 7 3 0 l 0 
Under discussion... 2 ] 0 ] 0 
No plans ........ 25 23 5 12 + 
Not answered .... 11 17 + 19 11 

Modified 
Adoption or exten- 

sion planned ... 6 4 0 0 ] 
Under discussion .-. 5 4 0 0 ] 
NO ONS 5.655. 19 7 5 13 4 
Not answered .... 15 19 + 10 10 


. Low-impedance Transformer 


Rather uncertain reaction was obtained regarding 
the query about the practicability of transformers 
with lowered impedance. At least, the acknowledge- 
ment of primary importance to this means of en- 
hancing the adequacy of distribution and improving 
voltage regulation was so scant as to put it near 
the bottom of the list from any standpoint. It does 
win more notice, however, for post-war than it had 
earned as a pre-war interest. 

While one large utility says that a low impedance 
distribution transformer would be desirable if it 
could be made available, others prefer 5 to 6 percent 
impedance to hold down short circuit currents. 
Others are doubtful, say “no,” or “no difficulty” 
and anticipate no change. There was one mention 
of welding loads as warranting transformers with 
lower than normal impedance. 


Fixed Boost 


Definitely negligible or at least very secondary 
status is accorded to fixed boost as a measure to 
employ in connection with voltage problems. For 
the post-war period it got more “lesser” tallies and 
fewer “primary” than any other item, quite naturally 
because of its limitations. 

The only item mentioned to supplement the 
query list of 16 was the synchronous condenser 
which, on the transmission system, can contribute 
as does the capacitor to regimes which aid the flow 
of kilovars and help maintain the voltage levels 
needed for distribution purposes. 


UNDERGROUND 


Resumption of Activity 


Generally speaking, a post-war resumption of 
activity in underground construction is expected by 
slightly less than half the private utilities and con- 
siderably more than half the municipal systems. 
Most of the positive mentions, however, are qualified 
by remarks indicating that the volume is expected 
to be limited or at most not extensive; phrases are 
“moderate,” “minor,” “not substantial.” Several 
which reported no. prospective activity are systems 
which at present have no underground. 

_ Such construction as is expected will hardly in any 
instance, according to reports, be justified economic- 
ally by load density although a few of the municipals 
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and one of the medium-sized utilities say it can be 
partly justified for the projects in hand. Many more 
(including some municipals) say outright that load 
density does not substantiate underground costs in- 
dependently of all other considerations. 


Expected Resumption of Underground Activity 


Some No 

activity activity 
RN RO io 5 5s Kania wane 20 18 
DRE SIUUNIOS ns k vv icccinnenes 10 24 
NEE, SOI hk gn o-e- dwn. oe é 6 
eee rere 16 5 
Small Municipals ................ 6 6 
ME 5 va kaea hehone tausuete 54 59 
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Underground Practices 


Responses indicate by a large preponderance that 
no sharp change is expected in the form of such 
underground facilities as are built in the post-war 
era. Several, however, indicate that they are open 
to progress even though they adhere to present con- 
ventions. Only three units said no to the question 
“do you expect to follow pretty much the con- 
struction practices of the past?” and they did not 
explain their answers. 

An equal preponderance was manifested regarding 
the simple resort to buried cable without ducts— 
there were only 10 out of 135 units that expressed 
any interest and that was usually “some,” “moder- 
ately,” “not sure,” “limited,” or “street lighting 
only.” One municipal indicated an intention to go 
to burying to some extent for house services. Gen- 
erally, however, the answers were simply “no” and 
to the number of 93 altogether. 

One utility will prefer synthetic-insulation, non- 
leaded, Neoprene-jacketed cables in ducts because 
it is considered difficult to locate faults in buried 
cable. Elsewhere the experience with buried or 
parkway cable has been generally satisfactory, 22 kv. 
down. Another reports the same “when properly 
applied” and says nothing adverse about location of 
faults. Still another says there has not, in its sys- 
tem, been a single case of trouble in some 30-mile 
years of experience with use on series street lighting; 
parkway or similar trench-lay cable has not, how- 
ever, been tried there for primary or secondary 
service. Proper lightning protection is mentioned 
by one utility as a prerequisite to successful per- 
formance. One city utility has used buried cable 
to a limited extent for street lighting and for distri- 
bution in a few isolated housing developments. 
Performance has been generally satisfactory but the 
method is not favored for use due to the limited 
number of situations “where cable may be buried 
without paving or repaving.” 

One medium-sized utility reports favorable ex- 
perience with the lead-covered, steel-taped type of 
buried cable but poor results with the non-metallic 
variety. A Northern utility says buried cable is 
more difficult and slower to repair, especially in 
winter with two feet of frost in the ground. The 
non-metallic type has given generally good service, 
however, in some locations where the soils have 
proved corrosive to both lead and steel-taped cables. 

Buried cable proved satisfactory but more ex- 
pensive in the long run on one municipal system. 
Another’s buried cable suffered mechanical damage. 
Still another says the parkway kind has given no 
trouble from inherent causes whereas the trenchlay 
has given much trouble and calls for complete re- 
placement about every twelve years. Damage by 
tree roots has been an added adverse experience 
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on a utility system; there the present and future 
practice is committed to pull-into-duct design. 


Cable Sheathing 


There are practically as many who report favorable 
intentions on lead-covered and on non-metallic 
sheathed cable. On the other hand, there are just 
as many on each issue who flatly say no. In short, 
there is no such clear cut delineation of camps as 
to show a preponderance in favor of either. Natu- 
tally, perhaps, there is frequent stipulation that 
lead is favored for the primaries and non-metallic 
sheathing for the low voltage uses. However, there 
is considerable doubt tacked, by such phrases as 
“probably not,” “possibly,” “some,” etc., to the 
answers regarding non-metallic sheaths. On the 
contrary, there is a more frequent use of such terms 
as “exclusively” and “definitely” in connection with 
lead-sheathed cable. The explanation of the reti- 
cence regarding use of non-metallic sheath cable is 
hinted in supplementary comments which question 
whether synthetic materials will “prove their value 
in the next two or three years.” Quality of the 
synthetic insulations and their performance is “in- 
determinate” at present in the opinion of another 
utility. A large utility favors the lead-covered cable 
for most underground construction and has “no 
knowledge of anything of equal performance but 
when such competitive equipment becomes avail- 
able at less cost, will be glad to use it.” 


Vaults and Ducts 


Well over half the distribution systems will cling 
to conventional duct and vault construction but 
about one in four favors use of ducts for the lines 
and transformers on poles, in customer vaults or in 
kiosks, etc. About 12 percent will have situations 
warranting putting the transformers in vaults in 
conjunction with circuits run overhead. Both these 
latter alternatives are generally limited in scope by 
comparison with the extent of the’ conventional 
procedure. 

One medium-sized utility does say it will place the 
transformers overhead and use ducts for the circuits 


‘to a large extent in residential areas and another 


will do it on some streets to avoid large vaults. A 
larger utility will do it some in connection with net- 
works and in residential districts whereas another 
will do it only in special cases. 

The reverse procedure will be studied by a munici- 
pal in the belief that it may prove economical in 
many areas to put the transformers into vaults while 
avoiding duct runs by keeping the circuits over- 
head. One utility contemplates having the primary 
underground but having the secondaries in the air. 
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Expectation that prospective loadings will neces- 
sitate the building of transmission circuits over new 
routes is reported by 47 utilities and municipals 
and only 6 altogether have no such expectations for 
the early future. However, some of those who give 
affirmative indications remarked that the likely pro- 
gram is modest in scope. Most of the large and all 
of the medium sized utilities feel they will have 
call to erect new lines but they are likewise the 
groups from which come the comments that indi- 
cate a limited volume of activity. In a couple of 
instances the alternative appears to be an increase 
of conductor size on existing lines although no de- 
tails are vouchsafed. 

Doubling up of circuits, it is reported, is pretty 
well an achieved fact on many systems and _ this 
accounts for the result that fewer than half the 
utilities are likely to add circuits to existing struc- 
tures. The medium utilities are quite a bit surer of 
doing this, however, than the large ones. 

Raising of voltage on existing lines is a prospect 
with half the utilities and in this instance it is 
equally true of all three groups. Nevertheless, several 
say that it will be done in only a few cases and at 
none too certain a date. 


Enchanced Reliability 


Of almost equal importance with provision of 
additional circuits is the improvement of existing 
facilities so that their reliability can be counted upon 
and make additions less necessary. In this field the 
outstanding desire and objective is faster relaying. 

The order of importance attached to these items 
proves to be as follows: 

1. Faster relaying 

2. Lowered ground resistance 

3. Better insulation coordination 

4. Additional ground wires 

5. Application of expulsion tubes 

6. Tie-line load control 
. Higher values of insulation 

8. Stability correctives 

In general.the plain “noes” were the largest in 
number for the measures which stand low. 


Relaying Speed 


There were only four utilities which indicated 
they are not interested in faster relaying but there 


TRANSMISSION 


were from 16 to 19 among the 59 utilities that said 
that about all the other possible measures. ‘Two 
of those who said “no” added that they had re- 
cently speeded up the relaying on their transmission 
network. In general there were few qualifying re- 
marks from those that look forward to faster clear- 
ing of faults; one said that it would be wanted 
only for 132-kv. lines, however. There was mention 
of carrier in some of the replies. 


Ground Resistance 


Substantial interest is manifested in obtaining 
lowered ground resistance. It is placed quite high in 
the scale but 15 of the replies (one-quarter of the 
total) indicated, nevertheless, that there was no 
appreciable interest. Four indicated that they felt 
they had attained satisfactorily low ground resistance 
on their systems and one very definitely said the 
values had been brought to the economically justi- 
fiable minimum. Some who expressed the desire for 
lower values of ground resistance were skeptical of 
achieving the desired minimum values. 


Better Insulation Coordination 


Third in importance is the objective of complet- 
ing the coordination of insulation in keeping with 
what has been learned about the matter in the last 
decade or so. Three municipals consider that they 
have their insulation adequately coordinated and 
10 out of 30 large utilities apparently are in the 
same position because they indicated negligible in- 
terest. Such interest as there is comes largely, there- 
fore, from the rest of the large utilities and the bulk 
of the medium-sized ones. While speaking of co- 
ordination there was, as in the distribution report, 
the reminder that transmission can profit by better 
coordination of breakers and fuses. ° 


Additional Ground Wires 


Addition of ground wires (or counterpoises as 
reminded in some reports) is of reasonably signifi- 
cant importance in connection with lines not now 
adequately provided. Again in this instance there 
was indication that many existing lines are con- 
sidered adequately shielded and even some of the 
favorable answers carried a “possible” qualification. 
There was one mention of contemplation of a 
Petersen coil. 
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Expulsion Tubes 


Relatively minor interest is manifested in the 
application of expulsion tubes to existing lines. Only 
9 of the 59 reports indicated consideration of the 
measure and more than half of those were qualified 
by statements that the activity would be limited or 
that it would be applied in certain special cases. 
The ratings in the scale fell largely into third to 
fifth place among the eight items under considera- 
tion. Some of the negative attitudes were coupled 
with the statement that the program of putting ex- 
pulsion tubes on the lines had been 80 to 100 per- 
cent completed. Others are studying the possibilities 
but some are not even doing that because the prob- 
able ampere loadings are too heavy for the 66-kv. 
lines in question or that they are “not needed on 
wood H-frame lines.” 


Tie-line Load Control 


Ten utilities and municipals express an undefined 
interest in tie-line control and thirteen more rate it 
all the way from second to sixth place in the scale 
of the eight items. One large unit is now installing 
tie-line load control and some carrier relaying to 
improve the speed and selectivity of relaying on 
present lines. However, among the favorable indica- 
tions there are comparatively few that restrict the 
interest to limited scope or a “perhaps” status. 
Nineteen merely said they were not interested and 
where reasons were given it was because they had 
more or less recently installed such facilities or did 
not consider that they were needed. 


Other Reliability Measures 


Two other measures for enhancing the reliability 
or capability of existing transmission lines were those 
of applying higher insulation levels or any form of 
correctives for stability. Neither won much accord. 
Only five utilities indicated interest of a general 
nature and twelve gave it definitely inferior rating 
among the factors. Frequent mention was to the 
effect that the program was complete or that it was 
covered by what-had been done in coordinating the 
respective insulation levels. 


Stability is reported to be no problem from the - 


transmission standpoint as indicated by comments 
that it is satisfactory in that the need for correctives 
is not evident. 


Capability Measures 


Ties are expected to be added to improve system 
handling and interchange by more than twice as 
many utilities and municipals as those who do not 
contemplate them. It is none too positive an inten- 
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tion, however, for all the 38 units because sever: 
indicate the action only as possible or contemplate: 
in a preliminary way. Others say it depends on the 
growth of load and still others say it is too dubious 
to predict much activity at the present time. Flat- 
footed denials came from 17 utilities (9 large and 8 
medium-sized) and coupled with two of these were 
such statements as “none in sight” or “now adequate 
for years to come.” 

Prospect of any higher voltages than those on the 
220- and 287-kv. lines now in use is exceedingly 
slim. Only a single company admits interest in the 
technical feasibility and economic practicality of a 
higher voltage. Against this there are 48 utilities 
and large municipals that say have no such plans 
in mind. 

An almost parallel situation exists with regard to 
adoption of d.c. transmission. There is a possibility 
of adoption in just one instance and along with it 
a “maybe” advanced in an additional case. There 
are 45 negative answers and among these are some 
which disclose that not much thinking has been 
devoted to the possibility; “insufficiently advised” 
indicates that lack of thinking is due to lack of in- 
formation in some quarters about the economic 
merits of d.c. transmission. 


Structural Material 


When the stringency as to timber products will 
have passed as that for structural steel is already 
passing, there will be strong preference for retention 
of wood for transmission line structures but with it 
a parallel determination to revert to steel above cer- 
tain voltages. The question was “above what voltage 
are you likely to revert to use of steel instead of 
wood for higher-voltage line structures”? From the 
tabulated data there is some ground for suspicion 
that the answer was based on “at what voltage” 
rather than “above what voltage.” 

At any rate, it is in the 110-132 kv. principally and 
66 and 154 kv. brackets secondarily that the switch 
back to steel is indicated as a good possibility. 
Against this trend can be set a few “no reversion” 
indications of a positive nature and a considerable 
number of varied attitudes. These range from a 
preference for wood at all voltages if it can be 
obtained and will meet the requirements to a choice 
for steel for double circuit lines of either voltage. 
Another (large) utility says “would revert to steel 
only where justified by the importance of the circuit 
and the degree of heavy mechanical loading en- 
countered.” All in all the insulating value of wood 
seems to have taken hold to give wood an occasion 
to invade a province earlier reserved for steel struc- 
tures. Steel holds its own for the higher voltage 
brackets and where exposure or mechanical loading 
are ruling factors. 
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For Unskilled Testers 


Semi-automatic meter test board compensates for 


war-time shortage of 


experienced testers — 


Operations greatly simplified 


M. W. BEVINS, Meter Supt., Public Service Co. of Oklahoma 





THE SEMI-AUTOMATIC meter test 
board shown, developed and used on 
the system of the Public Service Com- 
pany of Oklahoma, is the outgrowth 
of a wartime shortage of skilled meter 
testers. It provides a near “foolproof” 
meter test device which can be car- 
ried to outlying system divisions and 
set up in company storerooms. 

The board is universal in applica- 
tion. While it is used in the main for 
testing 120-volt A-type meters, it can 
be used for testing polyphase meters 
as well. Voltage range available in 
the board is 120, 240, 480 volts. 
_ nt settings provided include 4, 

. 14, 24, 5, 10, 25 and 50 amp. 
iia ter constants on a 120-volt, 5-amp. 
basis are 4, 3°, #5 and 3%;. Multipliers 
take care of meters with other than 
5-amp., 120-volt rating. 

Since a rotating standard is incor- 
porated in the test board, it is not 
necessary to use a separate standard 
in the field. However, it is tested and 
calibrated, after transporting, with a 
shop standard, and tested periodically 
while in use. The built-in standard 
consists of a watt-hour meter element 
and current transformer. The current 
transformer has suitable taps on both 
primary and secondary so that the 
standard may be used with a meter 
of any current rating or watt-hour 
meter constant. 

\ mirror mounted on the shaft of 
the standard reflects light into a 
photo-electric cell once every revolu- 
tion. By means of an amplifier circuit 
and suitable relays this light is used 
first to start the meter under test by 

sing the current and potential re- 
lays and then stop it after a certain 

imber of revolutions, determined by 

' dial setting. Secondary taps on 

current transformer make it pos- 

le to obtain an even number of 
lutions of the meter regardless of 

The stopping relay kills the en- 
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tire front of the board, making it 
unnecessary to open or close the 
power switch when changing con- 
nections. 


Several advantages can be listed for 
this type of portable test board: 


1, Ease of operation. It is not necessary 
to calculate revolutions of different types 
of meters. Skill in snapping a test switch 


To meter current coi/ 


Phantom /oad 


Switch 
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Current relay | 


see be/ow Sy 0 relay 


circu/t 


Pot. trans. 


to standard 


port. coi/ 


Jo meter pot cor 


(Shown above) | 
current relay 





Loading switch 50 


a 


is not required; beginners are easily and 
quickly trained. 

2. The board requires no attention while 
it is running. Other work, such as sealing 
meters or recording test data, can he done 
by the same operator 

3. Accuracy in starting and = stopping 
the test meter with the photo-electric cell 
eliminates human error, Less revolutions 
are required and thus testing is speeded 
up. 

4. Since the watt-hour element of the 
standard has no train to run and since it 
normally operates between 5/6 and 1.5 
times full load in the straight line portion 
of the load curve, over-all accuracy is ex- 
ceptional and variation due to friction is 
negligible. 

5. The load switch changes taps on the 
current transformer at the same time that 
it changes the current. Therefore there is 
no possibility of injuring the standard 
from overcurrent or overvoltage. 


Using this test board it is possible 
for operators to test up to 130 new 
meters in one day. Old meters, re- 
quiring considerable adjustment, can 
be tested at the rate of 50 per day. 
Arrangements are being made for the 
Nelson Electric Company, Tulsa, to 
manufacture these test boards. 
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SEMI-AUTOMATIC test board permits use of unskilled operators for testing watt-hour 
meters; temporary meter shop can be set up in such locations as division storerooms 
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Editorials 


S. B. WILLIAMS, Editor 


Who Will Market Future 
Federal Hydro Power 


A FEDERAL WATER POWER PROGRAM is in the 
making which eclipses anything so far undertaken. 
Acceptance of the program is asked at this time with 
appropriations to come later from time to time. Because 
so many areas are involved it seems unlikely that Congress 
will turn the program down. 

The big question that must be answered, however, is 
how the power is to be marketed. In few of the areas 
under consideration for development does a market now 
exist. It will be argued, of course, that the same question 
arose in each of the previous government hydro develop- 
ments, but all seem to be doing pretty well. That argu- 
ment, however, will not be so valid once the government 
stops its war buying program. When that happens most 
of the government hydro projects will have great sur- 
pluses of power. 

To move this post-war surplus, as well as that which 
will be developed under the present program, will need 
a lot of sales imagination and initiative. To buy up utility 
businesses in the area is no solution. It merely provides 
an outlet for energy from one source at the expense of 
energy from some other source. 

In the past these government projects have brought a 
tremendous amount of bitterness between the public and 
private interests. Is invasion the only way by which power 
from government dams can be developed and marketed? 
Or may it not be possible to develop the power sources of 
an area cooperatively by the two interests? 

We believe it can be done and should be done, but does 
Congress share that belief? What have the private power 
companies done to demonstrate to Congress that they 
can do the job of marketing better than any government 
agency? 

We believe that Congress and the rest of the nation is 
weary of fighting and wants to find some way of doing 
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this job peaceably. There will, of course, be a power{ul 
opposition from the public power advocates to private 
business having any part to play in the disposition of 
government-generated energy, but we believe Congrss 
is willing to be reasonable if a little selling is done. 

If the private power utilities are willing to enter into an 
agreement for the marketing of power from federal hy:ro 
projects, they should be ready to offer a basis that is 
fair to all concerned—a basis designed to move this 
power just as quickly as though it was of their own genera. 
tion. 

If this is done we do not believe that Congress will de. 
mand of the private utilities the kind of contracts that 
will give the government a throttle hold on their business 
or their properties. There is no reason why this should 
be a one-sided agreement because each side has so much 
to gain by a fair arrangement. 

Because this whole matter involves the determination 
of a broad policy the presentation of the utilities’ case 
should be an industry job and not left to a few individual 
companies. The preparation of the utilities’ case should 
begin now. Perhaps by the time it is completed the 
industry may have found some way to have a recognized 
voice in Washington to present it. 


The Heat Pump asa 
Residential Load Builder 


ATTENTION was drawn at the recent annual meeting of 
the Edison Electric Institute to the heat pump as a resi- 
dential load builder that could dwarf all other major home 
appliance loads combined. For years heating by elec- 
tricity has been studied and many installations made, 
particularly where abundant water power was available. 
While it is attractive from the standpoint of cleanliness 
and low maintenance requirements it has nevertheless 
been expensive, even at rates of less than one cent per 
kilowatt-hour, 

The heat pump, on the other hand, does not use energy 
directly for heating; it pumps low-temperature heat from 
outdoor air or from well water into the space to be warmed 
where it is released at a higher temperature. In that way a 
co-efficient of performance of 3 to 5 over straight energy 
‘conversion is secured which permits the heat pump at one 
cent per kilowatt-hour for electricity to be fully competi- 
tive with $10.20 coal of 12,000 B.t.u. quality or $11.90 
coal on a 14,000 B.t.u. basis, or with 550 B.t.u. manu- 
factured gas at 23.4 cents per thousand cubic feet or 1,000 
B.t.u. natural gas at 42.4 cents, or with 125,000 B.t.u. oil 
at 5.2 cents per gallon. 

This is a little more expensive than coal but thovu- 
sands of homes have turned to more expensive fuels for 
reasons of cleanliness and convenience and with elec: 
tricity surpassing all others in this respect it can be 
expected to enjoy the same acceptance. 
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The annual energy consumption of the average six- 
-oom house using the heat pump is estimated to be around 
1.000 kw.-hr. This includes both heating and cooling. 
4, one cent per kilowatt-hour this isn’t very expensive, 
especially so when it will also cut the cost of hot water 
in two. 

These estimates are based upon a limited number of 
installations and in all probability could be bettered decid- 
edly with more installations and more research. The load 
possibilities are so big as to warrant immediate study 
by the industry on a large scale. 


Treasury's Statement 
on Rate Reductions vs. Taxes 
THIRTY-ONE INSTANCES of rate reductions have been 


reported since the first of the year, aggregating annual 
savings to customers of approximately $11,500,000. The 
largest reduction is the five-million dollar slash by New 
Jersey Public Service announced last week. There are 
in addition a few sizable reductions that have been ordered 
but are in dispute, while a number of hearings that may 
produce very significant results are in process. 

The reports do not indicate how much effect the excess- 
profits taxes now being paid by utilities had in bringing 
about these reductions, but whatever it was, it can be 
expected to be greater as the result of the statement this 
week of the Secretary of the Treasury. Mr. Morgenthau 
said that the Treasury Department “does not wish to be 
considered as giving even tacit approval to the suggestion 
being made in some quarters that public utility rate reduc- 
tions should not be put into effect because one result 
would be a loss of Federal revenues, particularly through 
reduction or elimination of Federal excess-profit taxes.” 

The Secretary takes the position, and quite properly so, 
that rate making is a responsibility of commissions set 
up for that purpose. But by leaning over backwards so 
very far his statement virtually invites regulatory bodies 
to order lower rates without fear of criticism of their 
patriotism. 

While this might not embarrass the Treasury to any 
substantial degree because excess-profits taxes are not 
expected to continue much, if any, beyond the end of the 
war, it can complicate matters no end for the utilities. 

The great reluctance of the utilities to rate reductions 
at this time is not in the immediate effect of the loss in 
revenue because this is nullified to a great extent by 
taxes. The difficylty lies in the permanence of a lower 
rate. 

This might be a good time to give more attention to 
the customer dividend method of returning excess earn- 
ings. The government is using this very extensively, only 
calling it recapture by renegotiation. When the war is 
over and operations are once more on a normal basis, 
companies will know how much if any of this war dividend 
can be reflected in permanently lower rates. 
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The Economics of 
Sectionalization 
WHILE CONTINUITY of service is something which the 


public has come to take for granted, so well have equip- 
ments stood up even under the stress of war-time duty, 
there is a question whether the added loads of the future 
might not make it more essential than ever to minimize 
interruptions and their effects. 

Is it necessary, however, to provide as close to 100 per- 
cent continuity as possible throughout the entire system 
at great cost, or can a practical result be achieved at much 
less cost by minimizing the area of disturbance? Shall it 
be super-quality construction and little sectionalization 
or extensive sectionalization and just a good standard of 
physical construction? 

Sectionalizing is going to predominate on urban sys- 
tems and particularly on rural distribution systems just 
so far as the sectionalizing devices lend themselves to an 
inexpensive and positive way of confining disturbances 
to small areas. All this means that equipments must be 
simple, positive in action, easy to maintain and readily 
capable of being correlated with one another. Fuses must 
be capable of correlation with one another and with the 
breakers. Customers’ fuses must correlate with those of 
the utility and vice-versa. Intricate, exposed mechanisms 
must be perfected for durability and freedom from 
troubles as well as for discriminating action. In many 
rural cases there seems also to be justification for auto- 
matic apparatus that will report the lockout of a remote 
line section back to some supervisory center. In urban 
sections there could be thought given to combining the 
function of isolating a faulted section with the function 
of temporary no-voltage lockout of the same section so as 
to permit progressive resumption of service after any 
prolonged interruption of a more embracive area. 

In brief, sectionalization can be a handmaiden of good 
service continuity insofar as it proves cheaper to install 
and administer than to build the whole system more 
resistant to all the accidents that befall. It certainly con- 
tributes to the overall reliability by letting healthy areas 
keep on functioning while only small areas are detached 
until the trouble clears itself automatically or can be 
cleared by the crews. 





Index Available 


Because of paper shortage, ELECTRICAL 
Wor.p’s semi-annual index, which ordinarily 
would be included in the last issue in June, is 
being printed separately and will be available 
shortly. It may be obtained by subscribers with- 
out charge on request: Address Editor, ELEc- 
TRICAL Wor.p, 330 West 42nd Street, New York 
18, New York. 
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Washington Correspondent 


Fight for Control 
of Upper Missouri 


POST-WAR PLANNING is an old- 
story in Washington these days. 
While much of it is concerned pri- 
marily with the immediate post-war 
period and industrial reconversion, 
considerable long-range planning of 
river development has been done. 
Of intesest to the electric power in- 
dustry is the scope of proposals for 
federal power installations and the 
matter-of-fact attitude expressed with 
regard to them. There has been con- 
siderable controversy over the aims, 
methods and results of the various 
river development plans. But there is 
no question about power installations. 


Two Plans 


Best example of this, perhaps, is 
the current controversy between the 
irrigationists and navigationists for 
control of the Upper Missouri River 
Basin. This vast region, embracing 
parts of nine states, has not heretofore 
been noted for the industrial develop- 
ment which is commonly thought of 
when huge power generating capacity 
is discussed. Yet under either of the 
two plans for its river development 
which are now before Congress, the 
region stands to get tremendous 
amounts of generating capacity. 
These facilities, of course, would be 
installed as the load develops, over 
quite a few years. 

There is the “Pick” plan, pride of 
the Army Engineers who are not at all 
concerned with the possibilities in- 
herent in control of a huge amount 
of electric power. It proposes the 
installation of about 1,000,000-kw. of 
hydro capacity on the main stem of 
the Missouri River over many years, 
and includes numerous secondary 
sites which could be developed there- 
after. The Engineers are “naviga- 
tionists.”” 

Opposing the “Pick” plan is the 
“Sloan” plan of the Interior Depart- 
ments Reclamation Bureau, which 
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calls for ultimate installation of about 
1,150,000-kw. of hydro capacity, of 
which about 750,000-kw. would be 
firm power. And whereas the Engi- 
neers have no desire to control the 
marketing of the “Pick” plan’s power, 
Reclamation has definite ideas about 
disposal of the “Sloan” plan energy, 
and includes in its program plans for 
a broad network of transmission lines. 
These would tie the Reclamation 
hydro plants to almost every local 
plant in the region. 

An indication of the magnitude of 
the Reclamation program may be 
gained from its figures on present and 
proposed installations in Montana. 
Capacity there today, the Bureau re- 
ports, is 373,419-kw., most of it pri- 
vately owned. Under the Sloan plan, 
this would be increased by 447,000- 
kw. of hydro capacity, most of it firm. 
The “Pick” plan, with all but one of 
its plants on the main stem of the 
Missouri River rather than well back 
on the tributaries, is not susceptible to 
such comparison with existing sys- 
tems, but its overall total of power is 
only 150,000-kw. smaller than the 
total called for by the Reclamation 
plan. The Engineers apparently pre- 
fer to get a lot of power from a few 
plants rather than smaller blocks of 
power from many plants. 


Enough Water for All 


Despite the extent to which the 
irrigationist-navigationist fight over 
which water use shall predominate 
has spread, both in and out of Con- 
gress, there is reason to believe 
that perhaps no real issue exists. For 
one thing, state engineers of Ne- 
braska, Colorado. Iowa, Kansas. 
Missouri, Montana, North Dakota, 
South Dakota and Wyoming; all the 
states affected by Missouri Planning. 
agreed recently after studying the 
best available reports that there is 
water enough in the stream for all 
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irrigation projects, existing or pro. 
posed by the Reclamation Burea\.. fo, 
all sanitary needs as asserted by the 
U. S. Public Health Service aid ty 
fill the nine-foot navigation ch:nnol 
from Sioux City, Iowa, to the cop. 
fluence of the Missouri and Missis. 
sippi Rivers above St. Louis. This 
channel is the principal interest o{ 
the Engineers in the Missouri R iver. 

At least some of the Engineer off. 
cers who have testified before (Cop. 
gressional committees on the matter 
feel essentially the same way. Maj. 
Gen. Eugene Reybold, Chief of Ep. 
gineers, agreed that developments of 
tributaries should be under the juris. 
diction of the agency with the doni. 
nant interest, which is a bald conces. 
sion to the irrigationist, or Interior, 
planners. The Engineers insist on) 
that the main stem dams be under 
their control because of their effect on 
flood control and navigation. 


Proposed Dams 


Presently proposed by the Engi. 
neers are the Gavins Point plant 
above Yankton, S.D., with 11.000. 
kw.; Fort Randall, near the Nebraska. 
South Dakota line, with 240,000-kw.: 
Oahe, near Pierre, S.D.._ with 
198,000-kw.; Oak Creek, near Mo- 
bridge, S.D., with 222,000-kw., and 
Garrison, near Staunton, N.D., with 
300,000-kw. Osceola, on the Osage 
River near Osceola, Mo., already has 
been authorized. Its power has not 
been determined. 

Reclamation’s power program is 
considerably more widespread. It in- 
cludes these plants: Kortes, 30,(0)- 
kw.; Boysen, 10,000-kw.; Kane. 30. 
000-kw.; Hunter Mountain, 12.000- 
kw.; Thief Creek, 60,000-kw.; Sun- 
light Creek, 20,000-kw.: Bald Ridge. 
30,000-kw., of Tounge River. 25- 
000-kw., of which 22,000-kw. would 
be for seasonal operation only in Ws- 
oming:; Yellowtail, with 75,000-kw.: 
Mission, 50,000-kw.; Canyon Ferry. 
35,000-kw.; Portage, 20,000-kw.: 
Lyon, 23,500-kw.; and another 9°. 
500-kw. for seasonal operation onl) 
at Fort Peck’s existing 35,000-kw. in 
Montana; Oahe and Fort Randall 
with 150,000 and 100,000-kw. respect: 
ively, the Miller project, with 141- 
500-kw. for seasonal operation only 
and Big Bend with 75,000-kw., 1 
South Dakota, and Crosby and Des 
Lacs projects, each for seasonal op 
eration only, with 71,600 and 60,06" 
kw. respectively, in North Dakota 
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McKellar Amendments Out: 


REA Loan Funds Fixed 


Independent Offices bill at White House—Compromise sets REA loan 
Fund at $25,000,000 — Hearings on Flood Control bill ended — Pace 


bill in conference 


Congress disposed of one of its major 
problems last week when it junked the 
McKellar amendments to the Independ- 
ent Offices Appropriation bill which 
would have reduced the autonomy of 
the Tennessee Valley Authority over 
its personnel and finances. 

The bill was at the. White House 
early this week containing a substitute 
amendment which would require TVA 
to report its receipts and expenditures 
to the Appropriations committee every 
four months. The disputed McKellar 
amendments would have given TVA a 
flat appropriation and required it to 
turn all revenues into the Treasury, and 
would also have required Senate con- 
firmation of all employes earning $4,500 
or more yearly. 


~ 


Compromise Effected 


The first conference report on the 
Interior Appropriation bill was filed in 
the House. It indicated that the 
numerous differences between the two 
Houses on the funds which should be 
made available for Interior activities 
probably will be compromised without 
too great difficulty, particularly in view 
of the drive to clean up appropriation 
bills in time for a recess at the end of 
this week, 

Conferees compromised the request 
of the Bonneville Power Administra- 
tion for $254,000 with which to carry 
on post-war load development work by 
splitting the difference, Amendments 
affecting Bureau of Reclamation pro- 
jects were largely compromised either 
by splitting the difference between Sen- 
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ate and House recommendations or by 
the “you-take-one-I’ll-take-one” method. 
One proposed agreement largely wiped 
out the House provision which had 
taken from the Bureau unexpended bal- 
ances out of which transmission lines 
could be built. In passing the bill, the 





“COME AND GET ME!”—Challenged 
Bre’er Coon from his perch on the cross- 
arm of a pole in Binghamton, N. Y. 
recently. The challenge was met by 
Henry J. Kennedy. veteran “trouble 
shooter” for the New York State Elec- 
tric & Gas Corp. When the lasso failed. 
the lineman donned rubber gloves and 
with a bag shown on the secondary 
lines, chased the animal away from the 
street lighting line. The Coon scamp- 
ered down the pole, flipping its tail 
high, and escaped into the night 
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House had allocated to other uses an 
unexpended balance out of which the 
Shasta-Oroville line had been built, 
thus cutting off the chance of further 
unapproved construction. 

The Agriculture Appropriation bill 
was still to be dealt with finally early 
this week, but its main point of inter- 
est to the power industry—the appro- 
priation for loan funds for the Rural 
Electrification Administration — had 
been settled by a compromise setting 
the sum at $25,000,000. Chairman 
Clarence Cannon, Missouri Democrat, 
told the House that he was “sure” that 
if the material situation improved suff- 
ciently to require more loan funds for 
REA, a deficiency appropriation would 
be approved. Rep. John E. Rankin, 
Mississippi Democrat, told the House 
that REA has $100,000,000 worth of 
applications pending. 


Hearings Ended 


Hearings before the Senate Com- 
merce sub-committee studying the $810,- 
000,000 Flood Control bill were ended 
last week and the committee went into 
executive session to prepare its report. 
Before the committee were proposals 
that Interior Secretary Ickes be given 
marketing jurisdiction over all power 
in the bill, as insisted upon by the 
President for both the Rivers and Har- 
bors and Floor Control bills; that the 
committee withhold action on the Flood 
Control bill until the Army Engineers 
and the Reclamation Bureau agree on 
a plan for development of the Upper 
Missouri River; that the Army Engi- 
neers be required to consider objec- 
tions by local interests in making re- 
ports on proposed water control or use 
projects, and that hearings be ad- 
journed until September to give the 
Engineers and the Reclamation Bureau 
the opportunity to agree on an Upper 
Missouri plan. 

The Pace bill, extending the life of 
REA indefinitely, remained in confer- 
ence, without dispute on its provisions 


affecting REA. 
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Treasury Will Not Oppose 
Utility Rate Reductions 


Secretary Morgenthau says rate cuts will not be fought to protect 
revenues—State commissions responsible for establishment of reason- 


able rates, he states 


The Treasury Department, whose 
excess profit tax returns have been in- 
creasingly imperiled by a trend toward 
rate reductions or refunds ordered on 
the basis of war-swollen tax returns, 
does not intend to oppose reductions 
solely to protect its revenue, Secretary 
Morgenthau made clear this week. 

Morgenthau’s statement followed a 
series of stories predicting that the 
Treasury would move to halt the in- 
roads on its excess profits returns 
which began in real earnest with the 
Detroit Edison Case, brought by the 
city of Detroit. 

State Commissions, Morgenthau de- 
clared, are charged with establishing 
reasonable rates, and “if the setting of 
reasonable rates results in the Federal 
Government collecting less excess 
profits taxes, the Treasury Department 
is prepared to accept the result.” 

Morgenthau failed to mention speci- 
fically what the Treasury’s attitude 
would be if cities, failing to achieve 
rate reductions or refunds, were to dig 
into monies that otherwise would be 
paid as excess profits taxes by enacting 





local franchise taxes, as was done by 
the city of Detroit. A spokesman for 
the Internal Revenue Bureau, however, 
said the Treasury’s attitude in such 
event would undoubtedly remain the 
same. 

It was pointed out that the excess 
profits tax, even though it actually is 
a first-class revenue-raiser, was insti- 
tuted with the primary idea of prevent- 
ing undue profits from wartime activi- 
ties, and that its effect as a revenue- 
raiser was secondary. On this basis, 
one Treasury spokesman said, the 
Treasury could hardly object strenu- 
ously to any local moves which would 
have the same effect as that for which 
the tax was principally designed. 

Some observers pointed out that the 
trend is still only a trend, and that it 
comes too late to embarrass the Treas- 
ury to the extent it might have a year 
or more ago. Today, it was pointed 
out, the prospects for excess profits 
are on their last legs, and next year 
or the year after may be expected to 
yield considerably less excess profits 
taxes in view of the impending indus- 


POST-WAR LIGHTING DEMONSTRATION-——The Minister of Reconstruction, Lord 
Woolton, was guest of honor at the Electric Lamp Manufacturers meeting held 
recently at the Savoy Hotel, London, England. The accompanying illustration shows 
Lord Portal being greeted by the chairman; Lord Woolton in back 
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trial cutbacks. The Treasury has 4). 
ready collected excess profits ‘axes 


for 1941, 1942 and 1943. It is be- 
lieved to doubt that the movement 1, 
siphon off these taxes will become suff. 
ciently widespread this year to canyge 
any great embarrassment, and even jf 
it does, the Treasury will still jaye 
collected during the lush years of the 
war program. 

Morgenthau’s statement substantiates 
the position taken by Counsel Thurman 
Hill of Treasury’s Procurement Diy;. 
sion, who, joining with the Office of 
Price Administration in an attack op 
the rate structure of the Potomac Flee. 
tric Power Co. more than a year ago, 
argued that rate reductions, even 
though they imperil Federal revenues, 
would help OPA carry out its task of 
holding down the cost of living. 


Seek Further Delay 
on Hetch Hetchy Ban 


Seeking to avert a $2,400,000 possible 
loss of revenue, the City of San Fran- 
cisco is renewing a plea to delay en- 
forcement of a Federal Court injunction 
which would prohibit the sale of Hetch 
Hetchy electrical energy to a private 
corporation (Pacific Gas & Electric Co.) 
for re-sale to consumers. 

At present the city’s Hetch Hetchy 
power is sold exclusively to a war 
emergency aluminum plant at River- 
bank, outside of San Francisco, Calif. 
However, the plant’s contract may be 
canceled at any time as the stock piles 
of aluminum increase, and the city 
would be left with no power customer. 

Asking for an extension of the suspen- 
sion of the injunction, the city attorney 
revealed engineers were considering 
using the power to operate San Fran. 
cisco’s combined street railway systems. 
This would require either construction 
by the city of a transmission line into 
the city or lease of such facilities from 
the P. G. & E., both alternatives termed 
“high in cost”. 

Total city demands for electrical en- 
ergy, including street lighting, would 
consume but 50 to 60 percent of Hetch 
Hetchy’s generating capacity. Curtailed 
operations would result in decreased 
revenue from the $100,000,000 hydro- 
electric and water system. 

When the project was completed, wit) 
construction of transmission lines end- 
ing outside the city, San Francisco made 
a contract for sale of the power to the 
P. G. & E. Federal Judge Michael J 
Roche subsequently ruled the contract 
was in violation of the Raker Act, 3 
decision upheld by the United State: 
Supreme Court. 
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REA Dismissals Bring 
Hunger Strike Threat 


Ousted employee writes the President complaining of politics in 
agency—Agriculture Department representative defends dismissals 
as economy move and effort to save manpower 


Dismissal of at least three aides to 
Rural Electrification Administrator 
Harry Slattery brought from one of the 
ousted employees this week a threat to 
engage in a hunger strike until the 
President or the Congress “frees the 
REA program for the farmers of 
America.” 

Chester Lake, an employee of REA 
since its organization nine years ago 
and now field representative for Slat- 
tery, wrote the President complaining 
of politics in the agency which Con- 
gress decreed should be totally non- 
partisan and told of his intention “to 
eat no more” after June 28 when he 
completes a series of luncheon ad- 
dresses. Lake told the President he 
was prepared to sacrifice his life on 
the home front for democratic princi- 
ples as other men are sacrificing on 
foreign shores. 

It was learned that Lake was one of 
three and possibly four of Slattery’s 
immediate aides who was ousted. 
Others are Angus Burns, a special as- 
sistant to Slattery, and Dr. Jack Levin, 
another nine-year veteran of REA, an 
attorney and consultant. It was not 
clear whether Judson King, also a con- 
sultant and a long-time public power 
crusader whose articles on the National 
Rural Electric Cooperative Association 
last summer brought to a head the 
controversy raging between REA fac- 
tions, was ousted. King had not been 
notified early this week of his dismissal, 
but his name was understood to be on 
the list. 

An Agriculture Department spokes- 
man said “less than half a dozen” jobs 
were abolished, and declared that the 
move was not confined solely to REA 
but took in other divisions of the De- 
partment as well. Those jobs which it 
deemed could be done away with were 
abolished as an economy move and to 
save manpower, the Agriculture De- 
partment spokesman said. 

Rumors of widespread changes in the 
Operations Division, where Slattery 
musters stronger support than he does 
in certain other divisions of REA, were 
denied by the spokesman. 

Administrator Slattery told Evectrt- 
cat Wortp he had not been informed 
of the changes, but that they had been 
ordered in a letter from Agriculture 
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Secretary Claude R. Wickard to REA 
Deputy Administrator William J, Neal, 
whom Wickard installed a year ago in 
a move which has almost completely 
by-passed Slattery. 

It was understood that in addition to 
abolishing several jobs, a new “Util- 
ization Section” had been established 
to replace the Utilization Division 
which was junked as contrary to agri- 
culture policy soon after REA was 
taken over five years ago. The Person- 
nel Division was also revamped in Wick- 
ard’s June 12 letter to Neal, it was 
understood. 

It was also understood that both 
Levin and Slattery had protested the 
abolishment of Levin’s job and asked a 
review by the Civil Service Commission. 
While there was no confirmation from 
the Commission, it was understood that 
a review board will be organized to hear 
Levin’s case. 

The Agriculture Department spokes- 
man said abolishment of jobs was a 
normal administrative procedure and 
did not prejudice those whose jobs were 
junked in attempting to obtain re- 
employment. Slattery’s supporters, 
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made in the contest now being conducted. 






however, insisted that in previous 
such moves, those whose jobs were abol- 
ished never continued with REA. 


Safety Contest Takes 
A Pacific Cruise 


The month of May saw an accident- 
free record chalked up for all depart- 
ments of the Wisconsin Public Service 
Corp., this being the first month of their 
“Supply Line Safety Contest” competi- 
tion. This competition will take all em- 
ployes of WPSC from their home in the 
Great Lakes territory to Calcutta, India 
by way of routes marked out on a 
large map of the Pacific Ocean posted 
on all safety bulletin boards. 

Ships representing the power sys- 
tem, Valley division, Menominee-Mar- 
inette division, Sheyboygan-Manitowoc 
division, Green Bay division and Osh- 
kosh division had reached the Mid 
Pacific at the end of the first month of 
the three months’ outbound voyage. 
The ships move approximately 500 
miles a week, the safety progress be- 
ing reported by weekly communiques 
signed by the commanding officers of 
each vessel. Departmental organizations 
also developed along ship lines in turn 
furnish the ship commanders with im- 
portant information. 

Principals in guiding the contest to 
its successful goal are J. P. Pulliam, 
WPSC president and Naval Chiefs of 
Operations of the contest, and his 
principal assistant, Safety Commander 
C. H. Hansen. 
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CONTEST—Enthusiastic employees of the Wisconsin Public 
Service Corp. set up in their main office a chalked up map showing their progress 


Their 18,000 ton transport vessel is 


accompanied with a complete naval convoy fleet 
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After-the-war Promotion 
Is Now Being Planned 


Association to guide electrical merchandizing — Local utility may not 
engage in merchandizing, but promote services instead — New 
equipment to be given prominence 


Some of the plans for the after-the- appliances anywhere in the territory 
war promotion by electrical manufac- but would leave this function solely to 
turers, wholesalers and utilities in the dealers. The company would, however, 
Pacific Northwest were disclosed at a engage in promotional activities in- 
series of regional meetings for electri- volving home service, promotion of 
cal dealers and contractors opening in adequate wiring among all elements of 
Mt. Vernon, Wash., June 5. The meet- the building industry, lighting promo- 
ings, which are sponsored by the utiliza- tion in all fields, promotion of farm 
tion section of the Northwest Electric uses and expansion of the company’s 
Light & Power Association, and chair- experimental laboratory for testing new 
maned by. C. E. Hess, Puget Sound applications. 

Power & Light Co. who is section chair- D. B. Leonard, Pacific Power & Light 
man, were the first meetings of this Co., represented the manufacturers and 
kind ever undertaken by the associa- distributors on the program, display- 
tion. The Mt. Vernon gathering at- ing advertising, pamphlets and other 
tracted 104 registrations, 55 of whom literature that are now being made 
were dealers and contractors from 15 available to retailers to help them plan 
cities and towns of Western Washington — their business for the post-war era. The 
from Bellingham to Everett, the others national adequate wiring program for 
being utility, manufacturer and job- the building industry was presented by 


ber representatives. Arthur E. Schanuel of the Adequate 
Mr. Hess, who covered that part of Wiring Bureau, New York. 
the program devoted to utility plans The work of the association and the 


for working with dealers and con- manner in which a united ‘industry 
tractors, stated that if it was found to front could be made effective in joint 
be economically possible, the company promotions of electrical devices that 
would not engage in merchandising of will be sure to come were brought out 
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A COMPOSITE GROUP—Representing the gamut of the electrical industry in the 
Northwest are shown members at one of their meetings to discuss plans for pro- 
moting electrical equipment after the war. C. E. Hess, utilization manager, devoted 
part of the program to utility plans; D. B. Leonard, Pacific Power & Light Co., 
represented the manufacturers and distributors on the program 


by Ross B. McElroy of the Washington 
Water Power Co. Under the tit), 
“When the Shooting is Over,” George 
W. Allison, formerly with E.E.L., noy 
with the Puget Sound Power & | ight 
Co., closed the meeting with an jp. 
spirational address pointing out the 
many profitable opportunities for al] 
branches of the industry if they would 
but plan in advance to get actively into 
the business as soon as the door would 
be opened after V-day. 

Interspersed between these talks 
were demonstrations of new, and com. 
paratively new, equipment that would 
find increased ‘use in the country’s 
peace-time economy, by Berkeley Snow, 
executive secretary of the association, 
New long tube and thin tube fluores. 
cents, now being tested in the General 
Electric laboratories, were displayed 
through the use of wooden models. Cir. 
cular fluorescents, likewise still in the 
laboratories of the lamp manufacturers, 
were shown in the same medium. The 
Westinghouse Precipitron for cleaning 
dust particles from air was demon. 
strated, as was polaroid light and black 
light. In addition, the first public 
showing anywhere of a new application 
of Du Pont’s silver base paint, used 
for a heating element on an interior 
surface, as developed in the Puget 
Sound Power & Light Co. experimental 
laboratory by C. W. Wildebour, was 
also shown and demonstrated. 

The Seattle meeting. the second of 
the series, had over 200 registrations. 
Other towns covered in this first series 
of regional dealer meetings, which ran 
through June 16, were Olympia, 
Wenatchee, Okanogan, Spokane, Walla 
Walla, Yakima, Wash.; Lewiston, 
Idaho; and The Dalles, Oregon. 


WPB Relaxes Irons Curb 
To Meet 2,000,000 Quota 


WPB has authorized the manufacture 
of an additional 201,000 electric irons. 
and need authorize only another 240,662 
to meet its program for 2,000,000. such 
irons this year. 

Chicago Flexible Shaft Co., with 
162,500, and Sampson United Corp.. 
Rochester, with 38,500, are the latest 
manufacturers to be approved. 


April Energy Output ° 


Electric energy produced for public 
use in April, 1944, totaled 18,351,703. 
000 kw.-hr., an increase of 8.2 percent 
over production in April, 1943, ac- 
cording to a report issued by the Fed: 
eral Power Commission. Average daily 
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production of electric energy for public 
use in April was 664,917,000 kw.-hr. 


Public Service Cuts 
Rates $5,000,000 


The state Board of Public Utility 
Commissioners, voting 2 to 1, approved 
a lower schedule of electric rates of the 
Public Service Electric & Gas Co., de- 
signed, the majority statement said, to 
save customers of the state’s largest util- 
ity $5,000,000 a year. The decrease be- 
comes effective on July 1. 

In a dissenting opinion Commissioner 
Crawford Jamieson, of Trenton, said the 
company could afford to slash its rates 
$9,000,000 a year and still make 6.4 
per cent on its investment this year, 
and declared the decrease would be of 
no benefit at all to 130,000 small house- 
hold users of electricity, and of little 
benefit to most other residential cus- 
tomers. 

The majority opinion, concurred in 
by Commissioner Joseph E. Conlon, 
president of the board, of South Orange, 
and Commissioner John FE. Boswell, of 
Ocean City, characterized the decrease 
as “the largest single reduction ever ef- 
fected through negotiations between the 
board and the company,” and pointed 
out the agreement of the board and com- 
pany eliminated the need for a lengthy 
rate proceeding. 

Announcement of the reduction was 
followed by a statement from Thomas 
N. McCarter, chairman of the board of 
the Public Service Corp. of N. J., and 
also chairman of the Public Service 
Electric & Gas Co. The statement, to 
shareholders, said the company agreed 
to accept the reduction, although not 
approving it, “and believes it could only 
be sustained, if at all, through the adop- 
tion by the board (of Public Utility 
Commissioners) of new-fangled theories 
of rate making which have never been 
adopted by any New Jersey Commis- 
sion since 1911, when the rate-making 
power was conferred . . . The company 
believes the imposition of such doctrine 
to be unfair to investors, unjust and in- 
equitable, especially in such an awful 
time of war and stress. Nevertheless, to 
avoid the complication of a long rate 
case the company has agreed to accept 
this demand of the board.” 

The reduction will be distributed to 
classes of consumers as foiiows: Resi- 
dential, $1,823,500; commercial light 
and power, $1,462,500; general service, 
$791,100; retail power, $100,000; retail 
power and general service, $338,500; 
refrigeration and general service, $140,- 
000; commercial light and power and 
general service, $375,000. 
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LOOKING AHEAD—A representative group of Clevelanders gathered to discuss 


methods for meeting post-war demands for electrical equipment. 


Speakers were 


Irvin W. Clark, manager of the Better Homes department of Westinghouse Electric 
& Manufacturing Co., and Miss Myrtle Fahsbender, director of residential lighting 


for Westinghouse 


Third Post-war Planning 
Meet Held In Cleveland 


Bankers, architects and _ builders 
joined with members of the Electrical 
League of Cleveland for the league’s 
third post-war planning conference. In 
two sessions, some 200 delegates heard 
papers on developments in residential 
wiring and lighting and took part in dis- 
cussions on financing electric equip- 
ment in the same mortgage loan which 
covers the home. 

The series of meetings has sought to 
develop methods for meeting the de- 
mand for $23,000,000 worth of electrical 
equipment which it is estimated that 
Greater Cleveland will require in the 
first five years after the war. 


Niagara Diversion 
Ruling Amended 


Federal Power Commission has 
authorized amendment of license for 
Project No. 16 of the Niagara Falls 
Power Co., Niagara Falls, N. Y., which 
will permit the company to place in 
effect as of January 1, 1943, the rate of 
about 2.78 mills per kilowatt-hour pre- 
scribed by the state Public Service Com- 
mission. 

At the time of authorizing the use of 
the water (5,000 cfs. and later 7,500 
cfs.), FPC required the company to 
account for the sale of power devel- 
oped therefrom at the rate of 4 mills 
per kilowatt-hour. This “revenue, less 
expenses, was to be set up in a reserve 
fund, the difference between the rate 
collected and the cost of supplying the 


power to apply to the government’s re- 
capture price of the Niagara Falls Co. if 
the government should elect to take 
over the property at the expiration of 
the company’s federal license in 1971. 

On November 11, 1942, the state com- 
mission ordered the company to reduce 
the rates for this emergency power to 
approximately 2.78 mills per kilowatt- 
hour. The Niagara Falls Power Co. peti- 
tioned both the FPC and the PSC, as- 
serting that it “could not obey both 
orders without losing a great deal of 
money, as the difference between the 
rate fixed by the PSC and the rate 
ordered by the FPC would mean a loss 
of about $1,000,000 annually.” 

As a result of the most recent action, 
war industries in the Niagara Falls area 
using this special emergency power will 
receive a refund representing the dif- 
ference between these two rates, and 
from now on will be billed at the PSC 
rate. 

The Niagara Falls Power Co. will 
continue to develop this emergency 
power for the duration at no profit to 
the company, as maintained under the 
original terms of the grant. 


“Flash-over” Cuts Service 


A “flash-over” in the main 4,000-volt 
switchboard at the P.U.D. Electric park 
warehouse caused a short circuit in 
the entire distribution system today 
which blacked out all of Grays Harbor. 
P.U.D. Manager Kelly -Westrom said 
that although damage was light, vet- 
eran troublemen of the P.U.D. re- 
mained on the job throughout the night 
repairing damage and endeavoring to 
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ascertain the cause. Emergency lines 
were run by linemen to provide tem- 
porary service, all power being supplied 
by Bonneville and the two substations. 


Simplification Plan 
Filed with SEC 


Washington Railway & Electric Co. 
has filed with the Securities and Ex- 
change Commission a plan of corporate 
simplification to meet the requirements 
of the Public Utility Holding Company 
Act, Alfred G. Neal, president, has 
announced. 

The plan provides for the elimination 
of Washington Railway & Electric Co., 
whose stock will be exchanged for stock 
of Potomac Electric Power Co., and 
Capital Ttansit Co. The Washington 
and Rockville Railway Co. of Mont- 
gomery County, a subsidiary, will also 
be dissolved. 

The plan must be approved and found 
by the Securities and Exchange Com- 
mission to be fair and equitable to all 
security holders and in the public 
interest. Also, certain essential steps 
proposed under the plan require ap- 
proval of the Public Utilities Commis- 
sion of the District of Columbia. Be- 
cause of the necessity of these and other 
legal proceedings, Mr. Neal pointed out, 
no forecast can be made at this time 
as to when the plan may become ef- 
fective. 

In 1942, the Securities and Exchange 
Commission. pursuant to Section 11 of 
the Holding Company Act, directed the 
Washington Railway & Electric Co. and 
the Washington & Rockville Railway Co. 
of Montgomery County to divest them- 
selves of their interests in certain sub- 
sidiaries. Mr. Neal stated that the 
company’s directors believe the plan 
submitted meets the objectives of the 
Holding Company Act and is fair and 
equitable to preferred and common 
stockholders. 


WPB Sanctions New Line 


Interstate Power Co., Dubuque, Iowa, 
recently received WPB authorization to 
construct a 1644-mile 69-kv. wood pole 
transmission line and 2,000 kva. ter- 
minal substation between points on its 
system in northern Iowa and southern 
Minnesota. While the line will be con- 
structed for eventual 69 kv. operation it 
will be energized initially at 33 kv. 
Single pole line structures and ACSR 
conductors are to be used, it was stated 
by company spokesmen in Dubuque 
recently, 


86 (2370) 


Olds’ Term Expires; 
No Senate Action 


Leland Olds’ term as a member of 
the Federal Power Commission expired 
June 22 without action on his re-ap- 
pointment by the Senate. Under the 
Federal Power Act, Vice-Chairman 
Basil Manly automatically became act- 
ing chairman. a 

The Senate early this week appointed 
a five-man subcommittee to consider 
Olds’ re-appointment. It scheduled a 
hearing for July 6, when the Congress 
was to be in recess. Olds’ re-appoint- 
ment was submitted to Congress by the 
President May 25. He was appointed 
to the commission in June, 1939, and 
elected chairman soon thereafter. 

Members of the sub-committee to 
consider the Olds’ appointment are Sen. 
Robert Wagner, New York Democrat, 
chairman; Sen. James M. Tunnell, Del- 
aware Democrat; Sen. Edwin C. John- 
son, Colorado Democrat; Sen. E. H. 
Moore, Oklahoma Republican, and Sen. 
Albert W. Hawkes, New Jersey Repub- 
lican. 

Little doubt is heard that the com- 
mittee will recommend Olds’ confirma- 
tion at the conclusion of its hearings. 
The hold-up was generally regarded in 
informed quarters as instigated by 
political considerations. Olds had been 
berated a year ago by Sen. Styles 
Bridges, New Hampshire Republican, 
who charged his appointment had been 
a political payoff to the American 
Labor Party in New York State, where 
it had helped the administration weather 
several close political battles. Olds, 
Bridges charged, wrote extensively for 
the Communist Daily Worker during 
the 1920’s and before his affiliation 





MEETINGS 


Previously Listed 


American Society for Testing Materials—Annua! 
meeting, Waldorf-Astoria Hotel, New York, 
N. Y., June 26-30. Robert J. Painter, assistant 
secretary, 260 S. Broad St., Philadelphia 2, Pa. 


American Institute of Electrical Engineers — Na- 
tional technical meeting, Jefferson Hotel, St. 
Louis, Mo., June 26-30. Pacfiic Coast technica! 
meeting, Biltmore Hotel, Los Angeles, Calif., 
August 29-September |. H. H. Henling, na- 
tional secretary, 33 W. 39th St., New York 18, 
N. Y. 


International Association of Electrical Inspectors— 
Northwestern section, Olympian Hotel, Olympia, 
Wash., August 21-23: E. B. Morrison, secretary, 
P.O. Box 70, Portland, Ore. Southwestern sec- 
tion, Modesto Hotel, Modesto, Calif., August 
28-30: H. L. Gerber, secretary, Room 205, City 
Hall, San Francisco, Calif. Western section, 
Claypool Hotel, Indianapolis, Ind., September 
11-13; F. H. Moore, secretary, 320 N. Meridian 
St., Indianapolis, Ind. Eastern section, DeWitt 
Clinton Hotel, Albany, N. Y., September 18-20; 
F. N. M. Squires, secretary, 85 John St., New 
York, N .Y. Southern section, Ainsley Hotel, 
Atlanta, Ga., September 25-27; A. M. Miller, 
secretary, 219 Governor St., Richmond 19, Va. 
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with the Power Authority of the Stat. 
of New York, which he served as execy. 
tive secretary from 1931 to 1939. 
Olds told Erectricat Worn that he 
had no plans beyond “getting a good 
rest” after the expiration of his tern, 


Priority System Will 
Be Set Up by WMC 


A national committee to determine 
manpower priorities, particularly with 
respect to the transfer of workers from 
one region to another, was to be organ. 
ized shortly, possibly this week, by War 
Manpower Commission. 

The new committee, to include repre. 
sentatives of WMC, Army, Navy, Mari. 
time Commission, Aircraft Resources 
Control Office, Selective Service and 
WPB, will determine essentiality of 
employers on a national basis for the 
use of local United States Employment 
Service offices in directing workers to 
jobs under the nation-wide “priority re. 
ferral” system which takes effect for all 
male workers on July 1. 

USES offices not only will be called 
upon to fill the most urgent manpower 
requirements locally but also to export 
workers from areas where a surplus of 
labor exists to labor shortage areas on a 
quota basis. 

Local manpower priorities commit- 
tees in WMC’s Group I and II labor 
areas, (areas of acute shortage and 
shortage respectively) are to be organ- 
ized under the “priority referral” plan. 

Workers will be referred first to jobs 
in urgent war production programs such 
as high-octane gasoline, rubber, landing 
craft, secret weapons and the like. Then 
they will be referred to all other war 
production, and finally to essential civil: 
ian production. 


NEMA Standards Adopted 
By Northwest Group 


The Northwest Electric Light and 
Power Association’s Committee 
Water Heater Standardization unani- 
mously accepted a motion that NEMA 
water heater standards be adopted ané 
agreed to discuss with the respective 
managements and department heads the 
possibility of having changes made 0 
rates, regulations and practices to giv 
effect to such standards. 

The Northwest water heater comm: 
tee which includes twelve major utilities 
on its staff has been organized and fun¢- 
tioning but a short time, with J. F. Mc 
Allister, Utah Power & Light Co., * 
chairman. 


1944 





spc 
Co: 
per 
ser 


cre 
tall 
per 


New 
Mid.-, 
Cent 
West 
South 
Rocky 
Pacifi 
Tot. 


eee 


Ho 


lo 
lows 
expa 
addi 
acco 
supe 


ELE 





Output Curve Again 
Moves Upward 


The output curve moved upward 
again during the week ended June 17, 
1944, according to figures released by 
the Edison Electric Institute. The 
amount of electrical energy distributed 
by the light and power industry during 
the week came to a total of 4,287,251,000 
kw-hr., as compared to the figure of 
4,264.600,000 kw.-hr. for the week pre- 
vious, which ended on June 10. Figures 
for the week represented an increase of 
16 percent over the 4,098,401,000 
kw-hr. distributed during the corre- 
sponding week a year ago. The output 
for the similar week two years ago was 
lower, the total being 3,433,711,000 
kw.-hr. 

Five of the seven major geographic 
regions of the country reported in- 
creases for the week over the corre- 
sponding week last year, the Pacific 
Coast states leading with a gain of 16.5 
percent and the Southern states ran 
second with an increase of 6.3 percent. 
Central Industrial ran third with an in- 
crease of 4.8 percent. The Rocky Moun- 
tain region reported a decrease of 8.5 
percent as compared with a loss of only 
3.6 percent for the week ended June 10. 


Weekly Output Millions Kw.-Hr. 
1944 1943 1942 


June 17 4,287 June 19 4,098 June 20 
June 10 4,265 June 12 4,040 June 13 
June 3 4,144 June 5 3,926 June 6 
May 27 4,292 May 29 3,990 May 30 
May 13 4,238 May |I5 3,969 May 16 
Mey 6 4,234 May 8 3,904 May 9? 
Apr. 29 4,336 May |! 3,867 May 2 

22 4,344 Apr. 24 3,925 Apr. 25 
Apr. 15 4,307 Apr. 17 3,917 Apr. 18 

8 4,361 Apr. 10 3,882 Apr. Il 
Apr. | 4,409 Apr. 3 3,890 Apr. 4 
Mar, 25 4,409 Mar. 27 3,928 ° Mar. 28 


Percent Change from Previous Year 
Week Ending 


June 17 June lO June 3 
+ 2.7 + 2.0 — 1.2 
— 12 — 19 — 0.2 
+ 48 + 5.7 + 44 
+ 3.9 + 6.3 + 5.7 
+ 63 + 8.7 +10.4 

. —85 — 3.46 —11.2 

+165 +15.7 +16.0 


+46 +55 +5. 


New England ......... 
Mid-Atlantic 

Central Industrial .... 
West Central 
Southern States 
Rocky Mountain . 
Pacific Coast .... 


Total United States. . 


Home Service Program 
Opened by Iowa Utility 


lowa-Illinois Gas & Electric Co. at 
lowa City, Iowa, has just announced an 
expanded summer program through the 
addition of a home service department, 
according to George M. Sheets, sales 
supervisor, A graduate home economist, 
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Miss Norma L. Pepler, of Iowa City, 
will be the director of the new home 
service department. 

A city wide nutrition and canning 
program has also been worked out by 
the local Civilian Defense Council, of 
which Miss Pepler will serve as “Mas- 
ter Canner” information bureau for the 
program. 
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Second Unit for Dallas 


The Office of War Utilities has ap- 
proved installation of a second 30,000 
kw. steam generator at the Mountain 
Creek plant of the Dallas Power & Light 
Co., Dallas, Tex. The unit will go into 
operation in December, 1945, according 
to present plans. 
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PSC Approves Fuel 
: Clause Principles 


In order to give greater uniformity 
to fuel clauses, employed by utilities 
throughout the state of Connecticut, 
the Public Service Commission has ap- 
proved a set of principles upon which 
all fuel adjustment clauses shall be 
based. 

The proposed fuel adjustment clause 
shall be based upon the following prin- 
ciples: 

1. The fuel adjustment clause is de- 
signed not to increase the company’s 
net revenue, but to recoup increases 
in the cost of the fuel and at the same 
time to give to the customers the bene- 
fit of any decreases in the cost of fuel 
that may occur in any subsequent down- 
ward trend of price levels. 

2. The fuel adjustment clause shall— 

(a) provide that the cost of fuel 
shall be the ‘price per net ton of coal, 
or its equivalent, delivered alongside of 
generating stations, including inventory. 

(b) provide for the same basis of 
adjustment when the price of fuel is 
lower as when said price is higher 
than the base price. 

(c) provide that the basis of adjust- 
ment be consistent with the generating 
and delivery efficiency and shall be 
changed from time to time as changes 
in such efficiency justify. 

(d) provide, whenever the ends of 
equity as between company and cus- 
tomer can be served thereby, a neutral 
zone within which the adjustment will 
not apply, but when the fuel price rises 
above or falls below the neutral zone 
the adjustment shall be applied from 
the base price. 

(e) provide that a downward adjust- 
ment, reflecting a decrease in the cost 
of fuel, shall be mandatory and an up- 
ward adjustment, reflecting an increase 
in the cost of fuel, shall be at the elec- 
tion of the utility. The fuel adjustment 
clause as filed shall indicate whether 
such upward adjustment will be ap- 
plied automatically or only from time to 
time as the utility may decide. 


$17,712,381 Spent to Date 
On Nisqually Project 


Expenditure of $525,976 during April 
boosted total costs of the second Nis- 
qually power project since construction 
started to $17,712,381, it was disclosed 
in a report made recently to the Ta- 
coma, Wash., city council by Chief En- 
gineer J. J. Downey. 

Work on the project was reported to 
be moving at a normal rate following 
removal of cave-in in the LaGrande tun- 
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nel, leading from the dam to the 
powerhouse. The cave-in, which oc- 
curred in March, was responsible for a 
protracted delay in work on the under- 
ground incline. ' 


Northwest Fuel Oil 
Curbs Continue 


Deputy Petroleum Administrator 
Ralph K. Davies threw cold water this 
week on hopes of an early relaxation of 
fuel oil rationing in the Northwest. 

Davies said rationing will be con- 
tinued indefinitely, and pointed out that 
fuel stocks in the area are now about 
half those on hand in peace-time, when 
the supply problem was not complicated 
by the diversion of tankers for duty 
with the fleet and to supply off-shore 
bases. He added that train transporta- 
tion of oil into the area is limited by 
lack of facilities and that refining facili- 
ties in the area also are limited. With 
normal transport cut down, demand 
has soared with the industrialization of 
the region for war, Davies pointed out. 


FPC Disallows $6,133,037 
on Utilities Project 


The Federal Power Commission an- 
nounced today its entry of an order and 
opinion (No. 115) disposing of a total 
of $54,866,625 claimed as actual legiti- 
mate original cost of Project No. 405 by 
the Susquehanna Power Co. and Phila- 
delphia Electric Power Co., joint licen- 
sees, as of December 31, 1932. 

The order announced allows $47,432,- 
546, disallows, as project cost, $6,133,- 
037, and reserves for future disposition 
pending further hearing items totaling 
$1,301,042. The last sum, the opinion 
states is a part of the cost incident 
to the relocation of a portion of the 
Columbia and Fort Deposit branch of 
the Pennsylvania Railroad in the area 
of the project reservoir. 





UTILITY REPORTS 


Net Income 
1943 


1944 

*American Gas & Electric 

WOE GU, bbc ebsites sos $11,782,372 $11,119,597 
*Arkansas Power & Light. 1,232,035 1,236,532 
*California Elec. Power 

OOO WB. 6.53 os) 93 1,299,649 936,234 
*Dallas Power & Light... 1,323,622 1,491,803 
*Engineers Public Service 

Seer eS 5,671,217 4,641,277 
*Louisiana Power & Light 683,191 1,349,996 
*Mississippi Power & Light 528,744 795,197 
*New Orleans Public Serv- 

SOD Sinwe ovo ¥a0s pacucee’s 1,617,823 2,318,334 
*Northwestern Electric 648 862 692,554 
*Pacific Power & Light..... 1,114,985 1,033,222 





*Twelve months ended April 30. 
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OPA Alters Pricing 
on Rebuilt Motors 


A new formula for pricing rec ndj. 
tioned fractional-horsepower electric 
motors was announced this week hy the 
Office of Price Administration, to he. 
come effective June 26. 

The new regulation, which substan. 
tially increases ceiling prices for these 
motors, is designed to bring into the 
market as many such motors as possible. 
Heretofore, low ceilings worked agains 
extensive rebuilding of fractional horse. 
power motors, 

The new formula provides for calcy. 
lating the retail price of motors of 34 hp. 
or less as follows: 75 percent of the list 
price of the nearest equivalent new 
motor, plus $7, minus a stipulated alloy. 
ance for any used motor turned jp, 
Trade-in allowances are $1 for motors 
of 1%4 hp. or less, $2 for motors of 1% ty 
\% hp. and $3 for motors of 34 to 1% hp. 

Ceiling for rebuilt fractional horse. 
power motors at other than the retail 
level are set at 85 percent of the ceiling 
price determined in accordance with the 
foregoing formula. 

Previously, ceiling prices were set at 
85 percent of the ceiling for a compar. 
able new motor. Under this provision. 
few used motors were rebuilt, and when 
war programs, particularly aircraft, de. 
veloped demands for all fractional hp. 
motors, need for pricing relief which 
would get used motors back into service 
became apparent. 


Appeal Write-Off Orders 


Niagara, Lockport & Ontario Power 
Co. and the Lockport & Newfane Power 
& Water Supply Co., Niagara Hudson 
System, companies, have petitioned the 
New York Public Service Commission 
for rehearings with respect to recent 
orders of the commission, directing the 
companies to make write-offs from their 
utility plant accounts. The order, if 
complied with, would require the write- 
off of approximately $4,704,045 as of 
Jan. 1, 1938. The utilities are challeng 
ing the orders on the ground that they 
were based on errors of law and fact. 


Resume Dividends 


Winnipeg Electric Co. has declared 
a dividend of $5 on its 5 percent non 
cumulative preferred stock. This div: 
dend is payable in two instalments 0! 
$2.50 each on June 30 and Dec. 30 t 
stockholders of record on May 15 and 
Nov. 15, respectively, and marks the 
first payment since reorganization of 
the company in 1935. 
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Turbo Generator 
Erection Fundamentals 


The first consideration in erecting 
a modern steam turbine generating 
unit is to check the foundation in re- 
spect to physical dimensions. The ex- 
haust piece is carefully set and 
packed, and since this forms the key 
piece for all other settings, it is ob- 
vious, according to a paper by R. H. 
Keen, Engineer-in-charge of Outside 
Department, the English Electric Co., 
printed in the company journal, that 
this must be correctly positioned to 
obtain true shaft alignment. 

Since large castings are subject to 
distortion and must be properly han- 
dled, it is necessary to check cylin- 
ders for level and for bore distortion 
at this early stage. 

It is important to pack correctly 
and firmly the various bedplates and 
pedestal stools for bearing supports. 


Position of 
shatts when. 
correctly 
aligned 
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Care must be taken that, in connecting 
the condenser to the turbine exhaust 
and the various pipe services to the 
castings, undue strain is not produced 
in the latter which will affect the final 


alignment and running clearance. 
Alignment of Shaft 


The important operation of lining 
out the shaft should proceed easily 
after having assembled the bottom 
line of cylinders and bearings. The 
shaft will retain its own natural de- 
flection at any speed except for varia- 
tion when passing through a critical 
speed; and, since this is truc, the im- 
portance of alignment follows as a 
natural sequence. The bearings should 
be lined out to suit the static deflection 
of the shaft not on a true horizontal 
axis, since practice and experiment 
have proven conclusively this to be 
wrong. 

It is not necessary to know the 
theoretical deflection curve, since, for 


¢ of No.# bearing {*" 


Position of shafts from 
coupling readings 


all practical purposes, true alignment 
may be obtained by accurate readings 
taken between the coupling faces and 
over the coupling periphery as shown 
by Fig. 1. When equal readings are 
obtained at 4 points at 90 deg. to 
each other round the circumference at 
points X and Y, then the shafts can be 
taken as being in alignment. This, of 
course, assumes the coupling faces 
and periphery to be true with the 
journals. 

The readings from which the curve 
in Fig. 2 were obtained are given in 
Table I. When corrections were made, 
true alignment was again restored, 
demonstrating the accuracy of the 
measured readings. It is of impor- 
tance that no error greater than 0.001 
of an inch be made in this process. 

It has been found that alignment of 
the unit in service has been affected 
from the original settings by founda- 
tion settlement, distortion of cylin- 
ders, etc. and it is essential to check 


alternator 


¢of condenser \ 





FIG, 2—Diagrammatic representation of (exaggerated) out-of-alignment as measured on a 30,000 kw. turbo alternttor 
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Coupling Top 
Gap reading x as Fig. 1......... 0045 
Periphery reading y as Fig. 1.... .006 
Gap reading x as Fig. 1........ .610 
Periphery reading y as Fig. 1.... .008 





Table I. Measurements in inches and indicated relative differences 


R. H. L. H. Bott. Coupling 
.000 0025 —.002 HP to LP 
026 ‘021 041 HP to LP 
006 (006 ‘002 LP to LP 
‘006 ‘0138 ‘011 LP to LP 





alignment during periodical over- 
hauls. 

Clearances for blades and other 
rotating parts of the turbine are im- 
portant since the operating charac- 
teristics may well be changed by this 
spacing. The shaft alignment and 
blade clearance are interrelated prob- 
lems, since the shaft must be set cen- 
tral in the cylinders and at the same 
time in true alignment. The reliability 
of the unit and its economy of steam 
consumption are dependent upon the 


following of the designer’s clearance 
figures. Care must also be exercised 
in dealing with shaft glands, inter- 
stage glands or balancing dummies; 
and, if properly measured by feeler 
gauges, no trouble should be encoun- 
tered. 

In grouting, the mixture employed, 
the bonding to the main foundation 
block and the filling of the inside por- 
tions of stock and bedplates were nec- 
essary and important points to note. 

The rotor is carefully dynamically 
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FIG. 1—General arrangement of ap. 
paratus for measuring alignment 


balanced before leaving the manufac. 
turer, but it should be checked in the 
field by an experienced balancer since 
occasionally some slight adjustment 
is necessary. 


Mobile FM Costs and Limits 


In the installation of a new two- 
way radio communication system the 
basic problems are readily evident to 
the engineer involved, but the solu- 
tions thereof are not so evident. He 
knows the location of the dispatcher 
who should be in control of the sys- 
tem; also, quite accurately the loca- 
tion of the mobile unit which will be 
the most difficult to reach by radio 
from headquarters. This may be 
either the most distant unit or the unit 
with the most unfavorable interven- 
ing ground elevations, was stated by 
D. Lee Chesnut, Electronics Depart- 
ment of General Electric Co., recently 
in a paper before the Southeastern 
Electric Exchange. 

-Important data necessary to deter- 
mine whether a 60 or 250 watt head- 
quarters transmitter and 30 or 60 





SUCCESSFUL communication range be- 
tween station and mobile units (30-42 
mc) based on experience to date. Group 
A. high noise levels in cities, etc. Group 
B, low noise levels in rural districts 
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watt mobile transmitter are necessary 
follow: 

1. Mileage from dispatcher to mo- 
bile unit. 

2. Ground elevation at dispatcher’s 
location. 

3. Height of dispatcher’s building 
or suitable building for antenna. 

4. General contour of intervening 
terrain. 

5. Effective ground plane. 

Based on experience obtained to 
date, these conclusions appear ob- 
vious: 

1. There is no reason to consider 
the use of 30 to 40 Mc. AM for a new 
installation. 

2. That new systems where two- 
way communication is desired, FM 
will almost invariably be the correct 
final choice. 

3. For new one-way systems over 
long distances in mountainous ter- 
rain, medium frequency AM might be 
considered. 

The desired communication signal 
is always in competition with all types 
of static and electrical phenomena 
causing radio interference. While 
frequency modulation has remark- 
able ability to over-ride such inter- 
ference, yet its range will definitely 
be extended if low-noise level areas 
can be selected for the receiver loca- 
tions. 

As in most engineering problems, 
the final choice is a combination of 
both engineering and economic con- 
siderations. At approximately 40 
miles range, the 60 and the 250 watt 
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headquarter systems are, everything 
considered, of approximately the 
same cost. Beyond 40 miles range, 





Budget Estimate for a Typical Sys- 

tem, Completely Installed, 250- 

Watt Headquarters Transmitter 
with 20 Mobile Units 


Equipment Cost Estimate 
20-30 watt mobile units....... $10,000.00 
Headquarters equipment....... 2,500.00 
OINGNS COGN oi si TiS SS 350.00 
2 Pick-up receivers............ 600.00 
1 200 ft. antenna system...... 3,000.00 
OWE GUNORE s i5.5 ode cco sd &i 1,500.00 
Estimated installed cost....... $17,950.00 
Renewal parts—5 percent...... 950.00 

Estimated total budget...... $18,900.00 


Total system average—$945.00 per car. 





the lower cost of the lower antenna 
support permissible with the 250 watt 
transmitter makes this system less ex- 
pensive. Below 40 miles, the lower 
cost of the 60-watt headquarters 
equipment makes this unit the most 
favorable investment. 

It should be pointed out, however, 
that additional investment in antenna 
height, or use of a 250 watt trans 
mitter will always put quieter signals 
into the mobile units over longer dis 
tances and under more adverse con- 
ditions of both terrain and interfering 
noise levels. This is true even though 
curves have indicated the 60 watt 
unit to be satisfactory. Such increases 
in investment pay dividends through 
increased enthusiasm of the mobile 
operators for a system which gives 
them a good solid signal. 
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“In looking over our experience during the past years 


I can readily see where, in practically all cases, 


we could have adapted our requirements 


to enable us to use a standardized product.” 


ECAUSE the word “standardization” 

has so many meanings, some of the 
advantages to the buyer of the particular 
type of standardization which GE. has 
proposed for heavy power apparatus may 
be overlookéd. One of the advantages is 
that the utility company’s own engineer- 
ing talents will be released for the further 
improvement of system economics. 


The standardization we propose is not 
a “quality freeze’ in the sense that a 
“Grade A” is established for all time. It 
allows for continual betterment from 
model to model, based on the service 
experience of many users. And it aims to 
produce models of greater adaptability. 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds. 
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The skillful application of these models 
within a power system is a task with 
considerably greater economic possibil- 
ities, we believe, than the arrangement 
of parts in a single unit. 


The writer quoted above recognizes 
the long-range advantage of this type 
of standardization to his engineers. He 
also said: “I am very much in favor of 
the manufacturers working out a program 
along this line.” General Electric Company, 
Schenectady, N. Y. 
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Budget Estimate for a Typical Sys- 


tem, Completely installed, 60 Watt 
Headquarters Transmitter with 8 
Mobile Units 


Equipment Cost Estimate 
8-30 watt mobile units........ $4,000.00 
Headquarters equipment....... 750.00 
BROUMOCD  COMERDR 6 6 6 soc cin. s i cis Kes 350.00 
A Pick-up. Fecelver. oo 6s vce cece 300.00 
1 100 ft. antenna system...... 900.00 
ROG: MUTE si 60 osin chee eet 750.00 
Estimated installed cost....... $7,050.00 
OMG WOL DAPEE soi sie ees bak ke $400.00 
Estimated total budget........ $7,450.00 


Total system average—$925.00 per car. 





From the foregoing examples it is 
evident that a quick “rule-of-thumb” 


guide would be to estimate $1,000 per 
mobile unit as a tentative budget for 
a completely installed system. 

Possible additional expenditures 
above these equipment costs are: 

1. Facilities for housing station 
equipment. 

2. A.C. power supply for station 
equipment. 

3. Wire line cost to remotely in- 
stalled. 

4. Equipment. 

5. 170 amp.-hr. batteries for mobile 
units. 

6. Heavy duty battery charging 
generators for mobile units. 

7. Applicable sales or excise taxes. 


Adapt “A” Base Meters For Socket Mounting 


By J. E. MILLER 
General Foreman, Electrical Testing Division 
Wisconsin Electric Power Co., 
Milwaukee, Wis. 


Wisconsin Electric Power Com- 
pany has developed a_ method 
whereby “A” base watthour meters 
can be mounted directly on socket 
meter bases. The accompanying illus- 
trations show, in detail, how this has 
been done. 

Several years ago the company 
adopted socket or detachable type 
meters as standard and required the 
customer through his contractor to 
furnish the socket. In September, 
1942, the War Production Board 
stopped the manufacture of domestic 
watthour meters, chiefly 5 and 15- 
amp. capacity in the single-phase 
types. This included both the “A” or 
standard-base and the “S” or socket- 
base meters. However, manufactur- 
ers had considerable stocks of these 
meters which lasted until late in 
1943, when they were exhausted. It 
then became necessary to find some 
kind of substitute. 

Contractors in Milwaukee have, in 
general, had no trouble in obtaining 
sockets or troughs and have con- 
tinued to install them on all new in- 
stallations. When the shortage of 
socket-base meters became acute, it 
was necessary either to change our 
standards, to permit the use of some 
kind of wood enclosure and an “A” 
base meter, or to adapt the “A” base 
meter to fit the socket. The first 
method would entail considerable 
work in changing over standards. It 
is quite expensive to have wooden en- 
closures built. And there is always 
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Clear. soft 
_--» Wood creosoted 
“ Cover 


Drill or 30° 
“angle 


the problem of re-conversion to sand. 
ard construction after the war. 

The illustrated scheme for mount. 
ing “A” base meters directly on the 
meter socket was therefore deve! \ped 
as an inexpensive solution. A creo. 
soted soft wood cover, the same size 
as a blank socket cover, is mounted 
on the socket and held in place by the 
sealing ring. Leads are brought out 
through four holes in the wood cover 
as shown. The meter is fastened to 
the cover with wood screws and to 
the entrance conduit by a piece of 
perforated strap, one stove bolt and 
one eye bolt. Details of the mount-in 
can be varied for different types of 
meters. This method has the advap. 
tage of being very reasonable in cost, 
easy to convert when socket type 
meters again become available and 
obsolete types of meters can be used, 


BELOW—Method of adapting “A” base 
meters to meter socket mounting 


4a"x Ja" stove bolt 
codmium 


plated Vie’ x Va" x SV" 
' rforated 


4a"xl¥2" eyebolt 
cadrmiurr.. 


plated 


NoIOBES. rub- 

ber covered 

wires. 10 long, 

covered with Vie 

insulating 
SHeeving 

— Song 


A-base, Thompson, and top-connected meters mounted on covers in meter socket bases 
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ow You HAVE A CHOICE || 
| 0F.2 GE OPEN-TYPE CUTOUTS | 


OPEN FUSE CUTOUT 


NT ey eMC Cig 


This new G-E cutout (50- and 100-amp ratings for 
7500/12,500-Gr-Y. and 15,000-volt circuits) combines 
the operating, safety, and convenience features of the 
hinged-fuse-holder, drop-open type in a modern con- 
struction possessing the following important features: 


INTERCHANGEABLE FUSE HOLDERS, on 50- and 100-amp cut- 
outs of same voltage rating, reduce your stock require- 
ments. 


SOLID-PORCELAIN INSULATOR, with undercut petticoats, 
provides dependable insulation and mechanical strength. 


RECOIL-PROOF FUSE HOLDER cannot be unseated by recoil 
forces during operation; an automatic latch locks it 
on the hinge until the fuse holder drops open. 


TIME DELAY of hinge toggle keeps contact arms in closed 
position until the arc is cleared within the fuse holder. 


SILVER-PLATED CONTACTS and contact arms assure per- 
manently low resistance of contacts. 


FLIP-OPEN FUSE CUTOUT 


This new cutout, of the open type but without 
fuse holder, is specially designed for light-duty cir- 
cuits, and where the operating advantages of the 
hinged-fuse-holder design may be considered un- 
necessary. It is available in 50-amp ratings for 7500/- 
12,500-Gr-Y and 15,000-volt circuits. Some of its 
more important features: 


SPRING-CONTACT ARMS of strong, resilient Copperweld 
steel assure adequate tension on fuse link and posi- 
tive separation of blown fuse link when fault occurs. 


SOLID PORCELAIN INSULATOR same as that used in hinged- 
fuse-holder design. 


CONTACT ARMS are attached to the top and bottom of 
the porcelain insulator in such a way that fixed align- 
ment is assured and side vibration prevented. 


RING at each end of fuse link makes the link easy to 
remove with a switch hook. 


SIMPLE CONSTRUCTION; low cost. 


Both cutouts provide positive visual indication of outages; both are easy to 
fuse. They can be serviced with any standard switch hook. Only a careful study 
of your particular application will determine which cutout is best suited for your 
job. Write for Bulletins GEA-1816 and GEA-4224. General Electric Company, 


Schenectady 5, N. Y. 
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Care must be taken to see that gas- 
kets are tight, washers in place, 
glasses properly cemented in, etc., if 
the meters are to be used out of 


doors as are_ those 


illustrated. 

So far, approximately 400 installa- 
tions have been made, and no trouble 
has developed. 


Extended Derrick Speeds Construction 


During the recent construction of 
43 miles of 66-kv. transmission line 
by Public Service Company of In- 
diana, Inc. in its Lafayette division 
50 to 70-ft. poles were set, fully- 
framed, with a truck and improvised 
A-frame or derrick made of two poles. 

A similar derrick, shown, was used 
to place the conductors on the poles. 
Throughout the entire construction 
the poles were climbed only once to 
do the actual tying in. 

The wire reels were placed at one 
end of the lead and four wires, two 


on either side of the lead, were pulled 
out on the ground. The derrick lifted 
the conductors into place, eliminating 
the use of hand lines and the need for 
climbing the poles. After the con- 
ductors were pulled with the winch 
and allowed to slack off naturally, the 
poles were climbed only once, for the 
actual tying in operation. 

Use of the derrick in the manner 
described was conceived by J. A. 
Cahill, superintendent of electric dis- 
tribution of the Lafayette division to 
facilitate line construction. 





EXTENDED A-frame derrick shown placing conductors for this 66 kv. line also set 
the poles fully framed. Linemen climbed the poles once to tie in 
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Enhanced Switch Rating 
Due to Bimetal Strip 


By L. W. DYER 
and O. S. JENNINGS 


Westinghouse Electric & Manufacturing Co, 
East Pittsburgh, Pa. 


Use of bimetallic thermal elements 
supplemented by a magnetic tripping 
device makes speedy automatic opera. 
tion of a recently developed switch 
possible with overloads of 1,000 per. 
cent. The thermal elements in the 
lower switch ratings (15 to 50 amp.) 
are directly heated; that is, the cur. 
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FIG. 2. Curves denoting different char. 
acteristics due to differently constructed 
bimetal tripping elements 


rent passes through the entire length 
of the bimetal strip. Those with 
heavier ratings (70-100 amps.) have 
semi-directly heated thermal elements. 
In the latter case, the current passed 
through one half of the active part of 
the bimetal, the other half is indi- 
rectly heated. This variation in design 
of thermal elements allows the engi- 
neer a wider choice of time-current 
characteristics in switch selection. 
These thermal elements will not 
stand a short circuit of 15,000 amp. 
without taking a permanent set, or 
failing completely. To overcome this, 
a pair of short-circuiting contacts op- 
erated by the magnetic tripping de- 
vice armature is used to provide this 
protection automatically for the sensi- 
tive thermal elements. As shown in 
Fig. 1, these contacts are so arranged 
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Note the few simple 
parts, and how 
strength is built in 
by solidly bolting 
the element to the 
one-piece, cast- 
comol magnet. 





ELEMENT + MAGNET + 


The same studs that 
bolt the element to 
the magnet extend 
through the strong 
Textolite base, mak- 
ing a rigid, compact 
structure. 


SCALE PLATE -+ ELEMENT ASSEMBLY + BASE ASSEMBLY — STRONG 


.-- built for tough jobs and long life 


OMBAT service on aircraft and in military radio is the crucial test 

for any electric iristrument. To meet the requirements of such 

severe service, G-E engineers went to extremes to gain simplicity and 
strength in the design of these new panel instruments. 

What isn’t shown clearly in the pictures above is the internal-pivot 
construction and how the pivots are mounted to the inside of the arma- 
ture shell instead of being secured to the outside of the armature wind- 
ing. The pivot shank actually extends through the armature shell, and 
is anchored firmly on both sides of the shell by pressing two brass washers 
over the pivot shank. This construction makes the entire element as- 
sembly 20 per cent thinner. 

There are many other features: large-radius pivots, hard-glass jewels, 
good damping, and ample clearances between stationary and moving 
parts. Added up, these features give you an instrument well able to with- 
stand vibration and hold its rated accuracy. 

If you want the complete story of how these instruments pack all- 
round fine performance in a small space, ask our nearest office for Bulletin 
GEA-4064, which covers instruments used for radio and other com- 
munications equipment; or Bulletin GEA-4117 which describes those 
Suitable for naval aircraft. General Electric Co., Schenectady 5, N. Y. 


GENERAL @ ELECTRIC 


602-45-6200 
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FIG. 1. Switch with bimetal strip, magnet and cutout 


to provide a parallel path around the 
bimetal elements when closed. The 
upper contact is a part of the mag- 
netic trip armature which operates to 
trip the bfeaker at current values ap- 
proximately ten times the breaker rat- 


ing. On currents approaching short 
circuit values, the short circuit con- 
tacts close in 0.0005 seconds, thus lim- 
iting the current which flows through 
the bimetal element and protects it 
from potential harm. 


Tough Economizer Deposit Formation 


Bonded deposit formations on 
economizer heating surfaces in all 
cases contain sulphuric acid and 
alumipa in some form. These de- 
posits as well as loose dust on the 
nearby shelves were analyzed and the 
results are shown in Table I as they 
appeared in the paper by J. R. Ry- 
lands and J. R. Jenkinson of E. Green 
and Son, Ltd., and reported at a 
recent joint meeting of the (British) 
Institution of Electrical Engineers 
and the (British) Institution of 
Mechanical Engineers. Two condi- 
tions that affect the formation of 
these deposits are the temperature of 
the feedwater and the completeness of 
combustion in the boiler. 

Sulphur content in the hard de- 
posit is greater than that in the loose 
dust which showed no tendency to 
cake or bond. Therefore, it must 
lack some essential factor which is 
associated with the economizer tube. 
Because of this and because the 
tubes are at a lower temperature than 
the dust laden gas that passes over 
them, many investigators have been 
led to the conclusion that bonded de- 
posit formation is a dew point phe- 
nonemon. Yet this cannot be the 
only cause since these deposits also 
form above dew point temperatures. 

In the analysis of the bond, 
aluminum sulphate occurs in quantity 
in all hard deposits. After studying 
this compound, it was realized that 
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should hydrated aluminum sulphate 
form in the deposit, and, at a later 
heat stage, above 420 deg. F., be 
thrown out of solution, it would 
pass through the “glutinous” condi- 
tion and present a surface on which 
dust could adhere, and, finally result 
in a bonded deposit having the 
familiar characteristics. (IEE Paper 
“Bonded Deposits on Economizer 
Heating Surfaces” June 1943). 

It was further determined that 
when an economizer is first put into 
operation it may have a long period 
of immunity due to the absence of 
sulphuric acid on the tubes; and that 
film must exist before the growth of 
bonded deposit can commence. The 





LN, 
Station X Station Y 
Hard Loose Hard Loose 
Deposit Dust Deposit Dust 
Moisture 2.10 0.09 2.35 1.22 
82.80 68. 78.90 
Insoluble in Water 82.18 98.00 58.54 82.89 
Soluble in Water 17.82 2.00 41.46 17.11 
Total S as H:SO, 842 0.84 38.98 13.82 





g 
3 


Ferric Sulpha 0.28 Nil 35.00 5.65 
Aluminum sulphate 8.36 Nil 12.00 0.00 
Calciam sulphate 170 0.73 2.99 4.74 
Sulphuric acid 5.88 Nil 21.60 5.44 
Note: Aluminum sulphate was hydrated in Station 
X analyses and dehydrated in Station Y analyses. 


Insoluble Portion 
Iron oxide 0.64 . 
Aluminum oxide 39.97 17.88 13.45 
Silica 16.40 J 
Calcium sulphate Nil 044 Nil 


Calcium oxide Nil 2.12 Nil il 
Water Temperatures 

Inlet 275 deg. F. 320 deg. F 

Outlet 356 deg. F. 392 deg. F 





only direct source of sulphuric acid 
is from the sulphur trioxide i: the 
gases and the necessary moisture can 
be deposited only when the tubes are 
below the dew-point temperature of 
the gases. These conditions occur 
when a plant first starts up, sacrific. 
ing many months of possible im. 
munity from bonded deposits. !t js 
also stated that by the use of pulver- 
ized fuel, comparative immunity is 
given by the low sulphur trioxide 
content of the air and the presence, in 
this type of firing, of the much less 
soluble forms of aluminum com- 
pounds. 

If any one of the following stages 
can be inhibited, subsequent stages 
can be prevented from occurring; the 
earlier in the series the inhibition 
takes place the better the results of 
preventing the accumulation of 
bonded deposits on the tubes. a. Pre- 
vent original film of sulphuric acid 
on the tubes. b. Prevent the attack on 
the tubes by the acid. c. Prevent the 
formation of ferric sulphate (cata- 
lytic agent) from ferrous sulphate. 
d. Stop adherence of fly ash to acid 
film. e. Prevent attack by acid on 
alumina in the fly ash. f. Counteract 
formation of aluminum sulphate 
which is later thrown out on the sur- 
face. 


Emergency Supply for 
Air-Operated Breakers 


Assurance of emergency supply to 
air-operated oil circuit breakers on 
132-kv. lines entering and leaving the 
Roanoke substation of the Ap- 
palachian Electric Power Co. was 
provided at small cost. In the shop in 
the substation yard from which main- 
tenance work is done is an automatic 
compressor supplying air for clean- 
ing, spray painting and other pur- 
poses in the shop and yard. The unit 
compressors on the breakers normally 
hold the operating air at 160 psi. but 
the pressure can fall as low as 90 or 
100 and the breakers will still operate. 
That being so, then the 125 psi. avail- 
able from the shop compressor would 
be perfectly satisfactory as standby in 
case of failure of any of the breaker 
compressors. So, short connections 
were run from the yard air piping to 
the breaker air tanks and now if the 
low-air alarm sounds from any 
breaker it is simply a matter of clos- 
ing one valve and opening another to 
assure air for breaker operation. 
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From a plain dollars-and-cents viewpoint, 

to electric light and power companies the 
most important cable advance in recent years is 
the development of gas-filled cable—introduced 
by G.E. in 1938. 


This simply designed cable, which is not affected 
by profile and which is self-supervising, gives you 
the advantages of oil- - 
filled cable at practically 
solid-cable cost. 

A General Electric gas- 
filled-cable system needs 
no reservoirs, no special 
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THE COST of G-E gas-filled cable is 
generally close to that of solid cable, 
within the solid-cable voltage range. For 
higher voltages, gas-filled cable is less 
expensive than any other type. 


accessories in the manholes. Simple equipment af 
one end of the line is all that is required to keep 
a safe, even, gas pressure under all conditions of 
temperature and terrain. Furthermore, because 
of gas-filled cable’s self-supervisory feature, you 
have automatic warning in case of a sheath rup- 
ture, and as a result, maintenance costs can be 
kept surprisingly low. 
For detailed information 
on Type GF cable, write 
or call our local office. 
General Electric Co., 
Schenectady 5, N. Y. 
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SHORT-TIME CURRENT REQUIRED 


TO MELT COPPER CONDUCTORS“ 


Area-—Circular Mils 


200,000 


100,000 


50,000 


Copper Wire Size—AWG 


Graphical determination of bare 
copper wire fusing characteristics 
is possible with the accompanying 
chart based on an equation by 
I. M. Onderdonk 


The equation is: 


I\? t 
33 (=) S = logio Gai + 1) 


in which 


Current, amperes 
A = Cross sectional area of conductor, 
cir. mil 
S = Time current is applied, seconds 
t = Temperature rise of copper, deg. C., 
= 1,083—40 


where 
1,083 deg. C., is melting point of copper 
40 deg. C.,is assumed ambient tem- 
perature 


Other assumptions are that the resist- 
ance of copper is 1.589 micro-ohms per 
em’*., at 0 deg. C., and the temperature 
coefficient of copper at 0 deg. C., is 1.234. 

This is an approximate method in that 
it applies only to short periods of time 
and heat storage only in the copper it- 
self is considered. Convection losses due 
to air currents and radiation both are 
neglected. 

In using this chart for a specific wire 
size, if current is known, the time in sec- 
onds required to fuse the wire can be 
determined. Conversely, if the desired 
fusing time in seconds is known the cur- 
rent required can be determined. Or, if 
current of a known value is to be passed 
for a specific period the wire size that 
will just fuse under these conditions can 
be found. Connection if the two known 
values by a straight line, and extension 
of this line to the appropriate third scale 
on the chart will give the desired value. 


* Chart from engineering department of a midwestern 
utility - 
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JOSEPH T. RYERSON & SON, INC. 
fatioha mia 16th and Rockwell Sts. 


Rockwell 2121 
MILWAUKEE.......... 
Mitchell 7000 

Rimes hate 1600 E. Euclid Ave. 
Madison 3860 
ST.LOUIS. ................5 Clinton &. 
Central 1020 
CINCINNATI. . Front St. and Freeman Ave. 
Cherry 3232 
CLEVELAND....E. 53rd and Lakeside Ave. 
Henderson 1000 
pedbes .....,. 330 Grant St. 
Walnut 7540; Carnegie 795 
PHILADELPHIA 5200 Grays Ave. 
Bell-Belgrade 1412; Keystone-West 1644 
BUFFALO... 40 Stanley St. 
Humboldt 3311 
NEW YORK 203 Westside Ave. 
Jersey City, N. J. 
New York City. ..... Rector 2-3700 
Newark.................Market 2-6067 
Jersey City , ke Bergen 4-1123 
BOSTON. .Third & Binney Sts., Cainbridge 
Kirkland 6000 


CALL THE PLANT NEAREST YOU 


.320 So. 19th St. 


From 11 Convenient Ryerson Plants 


Your nearby Ryerson plant carries a large stock of practically 
every kind of steel you need. All the various shapes and sizes 
—hot rolled, cold finished and heat treated—in carbon, alloy, 
stainless and tool steel grades, are ready for immediate ship- 
ment. Special steels—free-machining, forging, heat treating 
or for other processing—are also included. All Ryerson alloy 
steels are identified with heat symbols stamped or tagged on 
the bars. Complete test data on analysis, hardenability response 
and obtainable physical properties for 1, 2, 3 and 4 inch rounds 
quenched and drawn at 1000°, 1100° and 1200° F., is furnished 
with each alloy shipment. 

If you are faced with the possibility of cutbacks or contract 
terminations, we suggest that you keep your own steel inven- 
tory at a practical working level and avoid the risk of loss. 
Rely on Ryerson to supplement your stocks. Whenever you 
need steel, call Ryerson for quick action. 





Vo RYERSON). 
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CHART FOR CONVERTING 


KILOWATTS TO AMPERES AT VARIOUS VOLTAGES 


By E. B. HICKS, Superintendent, Meter Department, Carolina Power and Light Co., Raleigh. N. C. 


Accompanying chart may be used 
to convert kilowatts to amperes per 
phase, or the reverse, for 15 types of 
circuits up to 11.95 kv. Other types of 
circuits may be added if advisable. 
All calculations are based on balanced 
loads at 80 percent power factor. The 


EXAMPLE FOR USE OF CHART 


Problem—What size current trans- 
former will be required to handle an 
estimated load of 400 kw. which is to 
be metered at 575 volts, delta? 


chart may also be used to convert 
kilowatts to horsepower, or the re- 
verse. The delta 575-volt curve may be 
used also to convert kilowatts at 80 
percent power factor to kilovolt-am- 
peres. Other useful conversion curves 
are also included. 
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Symbol designations are: 
dO — Delta 
Y = Wye 


p= Delta with center of one 


winding grounded 


{=Two “hot” wires and 


neutral off wye. 
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Balanced Load at 80% Power Factor 


Solution—Proceed out the hori- 
zontal line opposite 400 kw to the 
delta 575-volt curve. The vertical line 
that crosses the intersection of the 
horizontal and the slanting lines rep- 
resents the current per phase, which 





in this case is 500 amperes. 

For loads above 1000 kw. move 
the decimal point to the left, e.g., for 
3500 kw., look up 350 kw. on the 
chart and multiply the resulting am- 
peres by 10. 


DAtra rattan rata tran Scdrcraraad-prcbrabdcpetratpadrct utp dapat dred putDbuatthdn tutte pte pap rctetD AE 


100 (2384) 


ELECTRICAL WORLD @ June 24, 1944 








Why 


It is | 
with 
hydr 


It ha 
pacit 
prote 
elect 
cally 


It is 
open 
closit 
of tl 





WT 









KYLE 


Oil Circuit Breaker - 
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Operating Handle and Tank Always Dead -- 
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The Kyle Oil Circuit Breaker is so designed that it not 
only protects the lineman, but also protects itself, and 
thereby affords the greatest protection to your lines and 


Why Kyle Oil Circuit Breaker Affords Maximum service. 


Line Protection The terminals located at the top of the breaker bush- 

ings are the only exposed live parts of the Kyle Oil Cir- 

Itis the only circuit breaker = faults are cleared automa- cuit Breaker. The normal position of the breaker is open 

with positive dependable _ tically on the first opening. which assures that a locked’out breaker is harmless to 
hydraulic timing. . life and property. 


. It will reset itself for a com- The breaker cover is ‘“‘dead,” the tank is-“‘dead,”’ the 
It has high interrupting ca- PA cycle of operations up operating handle is “‘dead.”” These features make for 
pacity and ofl ae Gn to lock-out on the fourth easy pole mounting without danger to linemen. 

protecting the line. It is a = 5 ee 
electrically and mechani- " 
cally sound. ' Ratings: Volts 2300 to 


15,000. Amperes: 3 to 50. ; . . 
Wislwas Triinn Cur- The breaker is protected from lightning by external 


It is so designed that each rent: 8 to 102 amperes. In- flash-over gaps so that eae electrical stresses are im- 
opening is fast and each terrupting Rating: 120 to parted to the breaker by lightning surges. 

closing requires an interval 2000 amperes. Weight 135 All parts of the Kyle Oil Circuit Breaker are completely 
of three seconds. Most pounds with oil. sealed from exposure to the elements. 


The thermal trip device within the breaker prevents 
burning up due to overloads by locking out the breaker 
when a temperature of approximately 200° F. is reached. 
e 
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General Electric Presents Two More Postwar Lighting Interpretations! 


How can the lighting industry give its cus- 
tomers the full benefit of modern lighting 
techniques in the lighting of postwar homes, 
stores and offices? 


Ten architects and designers have been com- 
missioned by General Electric to work out 
their answers to that question. Two examples of 
their work are illustrated below. They con- 
template a radical improvement over existing 
standards, but one that will be practicable with 


Morris Sanders, Architect, New York. -- ‘of Dohner & Lippincott, N. Y..... eeeee 


J. Gordon Lippincott, Industrial Designer, 
Egmont Arens, Indust 
Helmuth Bartsch, Architect, ¢ 
Graham, Anderson, Probst & White, 
N. A. Owings, Architect, of Skidmore, ' 
William Edward Kapp, Architect, Detroit 


i i Los Angeles 
Theodore Criley, Jr., Architect, 
Wurdeman & Becket, Architects, Los Angeles ees 
G. McStay Jackson, Inc., Designers, Chicago...------++++> 


we, LLL 


Above: Combination living and dining room, by 
N. A. Owings. At least ten million new homes will 
be needed in the decade after the war to balance 
housing demand against supply. 





Hear the General Electric radio programs: “The G-E All-Girl Orchestra” Sunday 10 p.m. EWT, NBC; “The World Today” news, 
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THESE ARE THE ARCHITECTS AND DESIGNER 


ial Designer, New York 
hi of Holabird & Root, Chicago 


GENERAL @ ELECTRIC 


every weekday, 6:45 p.m. EWT, CBS. 


tools that exist today or can be made available 
quickly as soon as conditions permit. 
Complete details of these two postwar lighting 
plans developed by Mr. Owings and Mr. Arens 
will be made available in the near future. 
Meanwhile, if you would like booklets describ- 
ing results of the first two G-E commissions, 
(a postwar food store and a postwar drug 
store) please write to Div. EW-F, G-E Lamp De- 
partment, Nela Park, Cleveland, Ohio. 


$ AND THE JOBS THEY ARE DOING 
Food Store 
Drug Store 
Small Department Store 
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OSTWAR LIGHTING PROGRESS 


and suggestions of all these Outstand- 
ing architects and 


“Installations of this kind ar 
right up our alley.” 


“All of us here feel that you are taking a 
very Constructive st 


€ certainly 





€p to higher lighting 
Standards in anticipation of tremendous 
Postwar activity.” 


Dozens of comments already have been of greater current 
received, welcoming the Project as a a 
major Contribution ¢ 


© better Postwar who 
lighting. These are just a few: i 


“Will 8reatly assist in stimulating Post- 
war lighting business,” 


“You are to be congratulated for the 
development of these visualizations.” 


y have selected a theme 
interest,”’ 


Y 4 good one and, 
lew, it is mighty en. 
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DETERMINATION OF SHEATH LOSSES FOR 
THREE SINGLE-CONDUCTOR CABLES PER DUCT 


By L. G. MCDOWELL, Assistant Engineer, Consolidated Edison Co. of New York, Inc. 


Xm in 10-* ohms/foot 
25cycles 60 cycles 


0.10-- 0.24 


Assumed conf iguration 


of cables in duct: 


G3 


49) 





Use of Chart: Determine ratio of #/d and 
D/d for the particular cable and duct size. 
Connect these two points on the chert with 
a straight edge and regd the value of Xm 
for either 25 or 60 cycles on the center 
scale. 


Example: For three single-conductor 
1,000,000-cir. mil cables in a 5 in. duct 


operating at 13 kv., 60 cycles, where D—=5 
in., d= 1.78 in. and #=0.109 in.: #/d = 
0.061, D/d=2.82 and, from the chart, 
Xm = 0.213 X 10% ohms per ft. Taking 
Rs» = 2.27 X 10°* ohms per foot at 77 deg. 
C. and Rew = 0.140 X 10° ohms per foot at 
82 deg. C., the average ratio of sheath loss 
to copper loss may be calculated to be 
0.141. 


When large sizes of single-conductor 
cables are installed three per duct for 
three-phase service, the effect of sheath 
losses should be taken into account when 
determining the current-carrying capacity 
of the cables. 

The average ratio of sheath losses, V,,, 
to copper losses, W.,, may be expressed 
as: 

Wa _ Ra x en 
Wes Rew : Rw + Ret 
where R,, = Resistance of lead sheath 
Rey = Resistance of conductor 
Xm = Mutual reactance of sheath 
and conductors 

(all in the same units, such as 10~* ohms 

per ft.) 


ons 
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and X,, = 2xf X 0.1404 log 
S X 10~ ohms per ft. 
where f = Frequency in cycles per 
second 


S =Spacing of conductors in 
duct in inches 
Tm = Mean radius of lead sheath 
in inches 


Assuming the average configuration of 
the cables in the duct to be around the 
inner surface of the duct with sheaths 
touching, the equivalent value of S may 
be obtained by taking the cube root of 
the product of the three conductor spac- 
ings: A to B, B to C, and C to A. Ex- 


pressing this value of S in terms of duct 
and cable diameters and the value of r,, 
in terms of cable diameter and lead sheath 
thickness, ihe expression for X,, becomes: 


Xn =24f X 0.1404 | loge 3 + 


de 241 -(543) * 10-* ohms per ft 
oe D—d 


where d = Overall cable diameter 
inches R 
i= Lead sheath thickness in inches 
D=Inner diameter of duct ™ 
inches 


The solution of this equation is readily 
obtained from the accompanying chart. 
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“I don’t know how long it took to build 
Rome.” admits Romey; “but I do know 
that up here at Rome Cable—between us 
— we've put in hundreds of years of ac- 
cumulated experience building depend- 
able wire and cable products for a great 


many purposes. 


“That's why so many people, in a lot of 
different industries, swear by Rome Cable; 
that’s why they are so willing to take all 


the production we can turn out for them. 


“They know that we know our business, 
which is not just making wire and cable, 
but developing and building wire and 
cable products to fill their specific needs. 


“Send us your inquiries. We'll give them 
our most careful consideration.” 
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Conductor and Glaze 
Brought to Earth 


By M. M. DEVORRIS 
Electrical Engineer 
and 
Cc. W. HAGBERG 


Civil Engineer 
Pennsylvania Edison Co., 
Altoona, Pa. 


A method of lowering samples of 
glaze-laden conductor to ground level 
for examination is now the standard 
practice of the Pennsylvania Edison 
Company and it facilitates scheduling 
of deglazing operations. This new 





FIG. 1. Glaze rack outrigged from tower 
near conductor level 


method employs a rack arrangement, 
Fig. 1, which has been in use through 
two glaze formation periods, and no 
operating difficulties have been experi- 
enced with the mechanism. 

It was decided to install a glaze ob- 
servation point at the top of Summit 
Mountain, elevation 2,400 ft., on one 
of the towers of the double circuit, 
115-ky. steel tower transmission line 
which is convenient to a main high- 
way crossing. A type of glaze rack 
which could be placed at approxi- 
mately the elevation of the conductors, 


‘and which could be lowered for obser- 


vation, was, of course, desirable if 
observations were to be accurate and 
effective. 

The design of the glaze rack incor- 
porates two important features: 


1. The rope is enclosed from the 
housing box at the base of the tower 
to the end of the outrigger, where the 
glaze bus is attached. At this point a 
conical shield is provided to prevent 
the formation of ice at the point where 
the glaze rack suspension device en- 
ters the outrigger. In this manner the 
pulley mechanism, as well as the rope, 
is protected throughout against ice 
formation, which might jam the low- 
ering arrangement. The lower end of 
the pipe terminates in standard large- 
size meter box. 7 

2. Two 50-in. No. 4/0 copper wire 
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FIG, 2. Pulley cord, protected from ice, raises and lowers glaze-rack 


buses are provided on the glass-rack 
frame, one of which can be removed 
for weighing purposes by the opera- 
tion of two thumb nuts, whereas the 
second one is left in place. In this 
manner one bus will continue to give 
the true observation data if the ice is 
damaged on the other during the 
weighing process. 

Following table of weights indicates 
the equivalent radial thickness of ice 
on the overhead transmission circuit. 


Weatherproof __ 
hous ing ---~ 


Malleable pulley a“ 
+ pole plate 


In the field the speciment is weighs 
and the data reported to the systen 


operator. 


Bus and Ice Pounds 
Bus (one 4/0 wire 50 in. long).... 2.47 

plus ice, radius in inches 
Lhe eos CRMES OER Ae ORE REE. 0 3.575 
5.121 


Example: Weight of two-wire bus 
and frame plus 14-in. radius ice is 
85/35=120 Ib. 





FIG, 3. Frame, pulley and weather-proof housing. Similar pulley and housing at the tow® 
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This smooth, compact Hendy Turbo-generator plant is built to the 
rigorous requirements of war service. Proving its economy of 4 pore 
and higher efficiency under today’s exacting demands, it will be ready 
to serve in many marine and industrial uses of the postwar era. 

Among the features that distinguish this new Hendy power plant are: 

1. Fabricated steel reduction gear case encloses the oil pump, 
priming pump, governor and its power unit, and the high-speed 
pinion coupling. . 

2. New-type, simplified governing mechanism oe no stuff- 
ing boxes or soft packing, insures closer speed regulation and 
uniform output. 

3. Parts subject to normal wear or periodic inspection are designed 
for maximum accessibility to reduce time required for servicing. 

4. Location of filters, strainers, coolers and controls eliminates 
much piping and increases over-all efficiency. 

Hendy Turbo-generators can be built to your exacting requirements in 
a range of 250 to 750 kw. Larger ratings are being designed. Your in- 
quiries are invited. 


JOSHUA HENDY Division 


JOSHUA HENDY IRON WORKS 


SUNNYVALE, CALIFORNIA 


AGO + CINCINNATI + CLEVELAND « DETROIT « NEW YORK « PHILADELPHIA + PITTSBURGH + SAN FRANCISCO « ST. LOUIS » WASHINGTON « LOS ANGELES 
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Weight of sample 5 lb., 2 oz., would 
be equivalent to 4 in. radial thickness 
of ice on line conductor. 

The rope used should be impreg- 
nated with oil or wax to eliminate the 
possibility of absorption of moisture. 
The 2-in. pipe (economizer tube), 
which extends up the tower, should be 
attached to the diagonals with straps. 

By telephone located about 400 ft. 
from the tower, the observer has been 
able to provide the system operator 
with excellent data regarding the 
progress of the glaze formation. For 
this reason no wire failures have been 
experienced due to the use of this 
glaze formation data and better sched- 
uled deglazing operations have re- 
sulted. In past years a number of con- 
ductor failures were experienced on 
these two circuits due to the glaze for- 
mation beirfg too far advanced for de- 
glazing to be effective. 


Transformer Redesign 
Saves 40% Weight 


By R. D. RUNG 


Westinghouse Electric 
& Manufacturing Co., Sharon, Pa. 


Major design changes in dry-type 
transformers have been incorporated 
in new models recently developed as 
a result of war needs. Critical mate- 
rials have been conserved through use 
of “Hipersil” steel cores. Savings of 
36 percent in copper and 50 percent 
in steel result in an overall reduction 
of 40 percent in weight. 

Essentially a dry-type natural-draft 
transformer, Class B insulation is 
used and the design permits an 80 
deg. C temperature rise above 40 deg. 





FIG. 1—-Exterior view of wall-mounted dry- 
type transformer: cover removed 
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FIG. 2—Core and coil construction of rede- 
signed dry-type natural-draft transformer 


C ambient, in accordance with A.S.A. 
standards. Overloads considerably 
beyond the point at which transform- 
ers with Class A insulation fail can 
be safely handled. 


Units for wall mounting (Fig. 1), 


1 to 10 kva., single-phase, and 3 to 
25 kva., three-phase, are construc ‘ed 
with the lead compartment in ‘he 
lower end of the case—the comp rt. 
ment is accessible through a remo. a] 
cover. Standard concentric con: iit 
knockouts are provided in the | ot. 
tom, sides and back for line and |.,ad 
connections. 

For use on the floor, 15 to 200 
kva., single-phase, and 374 to 300 
kva., three-phase units have the |cad 
compartment in the upper part of the 
case. Here again a removable cover 
on the compartment provides acces. 
sibility. Line and load leads are 
brought in through standard concen. 
tric conduit knockouts on each end. 
Single-phase ratings of 50 kva. and 
larger have terminal boards—as do 
all three-phase models. 

Designed for standard voltages up 
through 5,000 volts, in single-phase 
units rated 200 kva. and below—also 
in three-phase units 300 kva. and be- 
low—all sizes have sheet metal cases 
with suitable openings for ventilation. 
External surface temperatures are 
lower than those of the older 55 deg. 
C. rise designs. 


Process Alarm With Spring Reset 


By PAUL F. GREGG 
Electrical Engineer, H. K. Ferguson, Cleveland, Ohio 


An industrial alarm scheme, which 
has several applications, has been suc- 
cessfully used to indicate the tempera- 
ture of a mixture of considerable vol. 
ume, and to call the operator’s atten- 
tion to the process when certain pre- 
scribed conditions occur. 

When a predetermined temperature 
is reached, “a” the temperature con- 
troller, closes its contacts thus ener- 
gizing relay R;. This closes contacts 
on R; lighting the indicating lamp L 
and sounding the alarm A. 

This system up to this point is a 
simple annunciator and any number 
of devices similar to “a” may be con- 
nected in the same way. The operator, 
having been warned that the desired 
temperature has been reached, pushes 
momentary contact PB, thus energiz- 
ing relay Rg which silences the alarm 
by opening contacts Rg, starts timer T 
and lights trouble light R. When timer 
T starts, it immediately closes con- 
tact T in the sealing circuit for re- 
lay R;. After three minutes (or any 
other predetermined time) the timer 
opens its contacts thereby deenergiz- 





Devices “a” and “b” are operated by 
temperature, pressure, etc., or limit 
switch. R,, R, midget relays with 2 
N.O. circuits. R,, midget relay with 
2 N.O. and 1 N.O. circuits. PB, momen- 
tary contact. T,, contact closed when 
timer (T) starts, opens after 3 minutes. 
L, indicating lamp. A, alarm 


ing R3. The alarm again sounds (as 
suming that the difficulties have not 
been rectified) and this cycle may be 
repeated at will. The timer is spring 
reset so that, if the trouble is cleared 
up during a cycle, everything returns 
to normal and processing proceeds. 
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it’s the Way They’re Made! 


That’s Why L-M Lightning Arresters Provide Better Protection 





. « Require Less Replacement . . . Lower Arrester Costs 


The protection a lightning arrester will provide . . . the years over 
which it will handle light and heavy surges depend upon the way 
it is designed and built....L-M Lightning Arresters are outstand- 
ing in this respect. Failures in the field are negligible. Their ability 


to stand up for years means less expense for you. 


1. Thisillustration shows 


ment molded into the 
giass, not just poured or 
placed in. The copper 
contact surface, also 
illustrated, is applied in 
the molten state under 
pressure and becomes an 
integral part of the char- 
acteristic element. Due 
to war, porcelain hous- 
ings are being tempo- 
rarily used for part of 
our production. 


2. In addition to the em- 
ployment of 4 separate 
gaskets, L-M Lightning 
Arresters are further 
sealed with a strong, 
weatherproof sealing 
compound which com- 
pletely seals in both the 
top and bottom of ar- 
rester. Two separate 





Two 





NO OTHER ARRESTER CONSTRUCTION LIKE THIS 








FOUR. 


Study the design and construction of L-M Lightning Arresters. Talk to the 
Line Material man. Ask him questions. Send for Bulletin 40151 for more de- 
tailed explanation than this advertisement contains. A little thought and in- 
vestigation on your part will bring you to the conclusion that you can save 
































tests for moisture are 
made. No lightning ar- 
rester on the market is 
more moistureproof. 


3. This shows assembly 
of the ladder spark gap 
which is made of heavy 
brass bar—not stamp- 
ings—machined to 7/16” 
diameter ; the upper elec- 
trode; the synthetic rub- 
ber sealing gasket; and 
the copper cap which is 
spun to the housing un- 
der pressure. This entire 
assembly constitutes 
one compact moisture- 
proof unit. 


4. The L-M Isolator is a 
patented feature. In ad- 
dition to identifying a 
damaged arrester, it dis- 
connects a faulty arrest- 
er from the line to pre- 
vent grounding of phase 
or circuit. 


*THE ISOLATOR 
AN EXCLUSIVE 
L-M FEATURE 

PAT. NO. 2,315,320 


your company a consistent amount of money over the years by standardiz- 
ing on L-M Lightning Arresters. Line Material Company, Milwaukee, Wis. 


MEETS THE NEW NEMA STANDARDS 


These three Oscillogram photos show how 
L-M Lightning Arresters meet the new 
NEMA standasds. Fig. 1 shows operation 
characteristics before 5,000 ampere oper- 
ating €YSe Sank OF & 3 Tv Deventer. Fig. 2 

ows characteristics after the 30th shot. 
fies 3 shows the unchanged characteristics 
after single 65,000 ampere surge as re- 
quired by new NEMA standards. 
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SIZES—L-M Lightning Ar- 
resters are made in 6 sizes 
with ratings ranging from 1 
to 15 Kv. 


STANDARDS —All L-M 
Lightning Arresters meet the 
new NEMA standards. In re- 
peated tests L-M Lightning 
Arresters maintain uniform 
performance characteristics. 


Fig. 3 


LINE MATERIA 


LIGHTNING ARRESTERS 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers - 
Switches - Pole Line Hardware - Line Construction Specialties - Underground Equipment - Fibre Conduit « Street Lighting Equip 


ort 


Fuse Cutouts and Fuse Links + Lightning Arre 
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Industrial 


On-Wheel Repair 
Saves Time and Tires 


By R. J. OWEN 


Department of Automotive, 
Pacific Gas & Electric Co., 
San Francisco, Calif. 


A method of vulcanizing damaged 
automobile and truck tires without re- 
moving them from the wheel which 
was developed by the writer is now 
being successfully used to speed up 
service and other operations through- 
out the P.G.&E. system. The small 
portable vulcanizer shown consists of 
an electrically heated hot plate with 
thermostatic control, two removable 
contact plates that conform to tire sur- 
face when pressure is applied, and a 
clamp.to hold the plate in place and 
apply pressure. An electric drill, a 
small rotary file, rubber cement and 
rubber stripping stock complete the 
equipment necessary to make repairs. 

Cracks, including radial cracks, 
abrasions, holes, etc., can be repaired 
in any location on a tire and covering 
any reasonabie area on any size tire 
with the following limitations: on 
four-ply tires, one ply broken or cut; 
on six-ply tires, two plys broken or 
cut and on eight- and ten-ply tires, 
four plys broken or cut. 

The method of making repairs is as 
follows: remove all loose dirt and for- 
eign matter in and around injury; cut 
away all loose rubber and fabric with 
knife; cut sides of hole to approxi- 
mately 45 deg. with surface of tire; 
roughen surface of cut with rotary 
file; set pressure at 40 Ib. (all sizes) ; 
cover entire surface of hole with rub- 
ber cement and allow approximately 
five minutes drying time, or until 
cement is no longer fluid; fill hole 
with rubber stripping stock (7 in. 
thick) level with surface of tire; after 
vulcanizer has been allowed to heat 
up to operating temperature (15 
min.) clamp in place over stripping 
stock, using contact plate on side wall, 
and plate only, on tread; allow twelve 
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EXTENSIVELY damaged tires are quickly 
repaired “on the wheel” by use of a “C” 
clamp which is used to hold portable 
vulcanizer and apply pressure. Curved 
contact plate and side wall plate make 
the portable vulcanizer applicable to all 
sizes of passenger and truck tires 


minutes heating time for each 7, in. 
in depth of stripping stock used; re- 
move vulcanizer and repair is com- 
plete; cut tread design in repairs of 
large area. 

The heating element consists of a 
4-in., 400-watt, 115-volt, Chromolox 
heating unit, with a Chromolox ther- 
mostat. The heating unit is mounted in 
an aluminum shell with a removable 
shoe plate. A receptacle on the back 
of the aluminum shell takes the large 
“C” clamp for holding the vulcanizer 
in place and applying the pressure on 
the tire. 

This is a preventative tire mainte- 
nance device which saves man-hours 
by permitting repairs to be made with- 
out removing the tire from the ve- 


hicle. Moreover, repairs can be «o 
easily and quickly made that there js 
no excuse for permitting cuts, cracks, 
holes and abrasions to do permanent 
damage to the much needed tires, 


REA Recommendations 
for Chick Brooders 


Based on plans submitted by agri- 
cultural colleges in 22 states, the tech- 
nical standards division of REA has 
issued the following recommendations 
for construction of indoor electric 
chick brooders: 

1. Sizes: 

For 50-100 chicks, 36 inches 
square, four 50-watt Mazda or 
equivalent lamps 

For 100-150 chicks, 42 inches 
square, four 100-watt Mazda or 
equivalent lamps 

For 150-250 chicks, 48 inches 
square, four 150-watt R-40 
lamps 

For 250-350 chicks, 48 inches 
wide, 72 inches long, four 200- 
watt R-40 lamps 

2. Area per chick: A minimum of 
nine square inches per chick should 
be provided for each size brooder. 

3. Wattage per chick: A minimum 
of 2.0 watts per chick should be pro- 
vided, based upon maximum brooder 
capacity. 

4. Ambient Temperature Varia- 
tion; Size of lamps may be varied de- 
pending on heat requirement. 

5. Temperature Control: Two 
lamps on opposite sides of the brooder 
shall be controlled by a thermostat 
and the other two wired for continu- 
ous operation. 

6. Heat Source: For the smaller 
sizes, 115-volt Mazda lamps or equiv- 
alent are used as the source of heat. 
For the larger sizes, R-40 lamps or 
equivalent are recommended. They 
may be projector floods, reflector 
floods, or drying lamps of 150-, 200-. 
or 250-watts each. Only lamps having 
at:least a 1,000-hour life should be 
used. 

7. Thermostat: A __ thermostatic 
switch of the wafer-type or equivalent 
should be provided. This switch 
should be capable of control- 
ling incandescent lamp loads. It 
should be placed so as to maintain the 
temperature near the controlled lamp 
within a range of 5 deg. F. 

8. Curtain: A curtain should be 
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TE BATTERIES 
Re. low-cost maintenance 


ws the famous Philco Floté element—the only 
battery construction specifically designed for 
full float service—low cells are eliminated. High ca- 
pacity, superior conductivity and efficient current 
distribution are assured. It is a known fact that the 1} 
rom metal in which Floté grids are cast reduces 
the amount of current needed to maintain the 
charge by 40% ! And the less current your stationary 
batteries require to maintain their charge, the 
longer service life you get. Philco Floté grid design 
is today’s answer to dependable service and long life. 
For control and stand-by service, Philco Floté 
Batteries in Steel Glass jars are available in cell 
capacities from 10 A.H. to 1056 A.H. Write for 
Control and Auxiliary Power Battery catalog. 





PHILCO CORPORATION, STORAGE BATTERY DIVISION 
TRENTON 7, NEW JERSEY 


produces plates far 
superior in hardness, 
porosity, durability 








1. Plates packed with active material (Flake 
Oxide) are hung in the chamber of the “K”’ Dehy- 
drator. Super-heated steam is introduced and 
sealed into the chamber so that it surrounds all 
surfaces of each plate uniformly, creating a high 
pressure area around the active material in the 
plate. The steam also permeates the active material 
until the pressure within the plate equals that of 
the steam in the chamber. e€ moisture within 
the active material is also changed to steam dur- 
ing this part of the process. 


i 
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2. Steam is released from the chamber, restoring 
the low pressure area around the plate. The 
steam pressure within the plate then forces the 
active material firmly and evenly against the grid 
members, assuring greater conductivity. As the 
steam which has permeated the active material 
escapes, it forms large numbers of tiny channels 
from the center to the surface of the plate, creat- 
ing exceptional porosity. Drying has been uniform, 
which prevents surface cracking and assures 
equal consistency throughout the plate. 
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QUICK-LITER® 


The Original Starterless 
FLUORESCENT! 


[ & 


No Starter Switches 


i 5 Zz Maintenance cost is lower, 
and the problem of checking 
for ‘‘dead"’ Starters is elimi- 


nated. » 
oo 
: S 


Lights Instantly 
At the flick of the switch — 
there's light! No flickering, 








flashing, or waiting. 


Two Years of Rigid Testing 
Have Proved Its Worth! 


The GUTH QUICK-LITER was origina- 
ted for War Plants; where high main- 
tenance costs. due to Starter-Switch 
troubles, and ° variable ; line-voltage 
conditions, made Starterless Fluores- 
cent desirable. Detailed performance 
records were maintained, so that every 
claim made for QUICK-LITER has been 
proved by use. 


Long Lamp Life 
QUICK-LITER gets maximum 


usage from lamps 


Wee aT Oe 


or Low Voltage 
QUICK-LITER starts and op- 
erates at as low as 85 Volts. 


Oe Ca Da 
QUICK-LITERS start and op- 
erate as low as O F. Tem- 


A valuable report on the results of these 
| | tests is now available. Write for your 


| | tians 


copy today. oe 


[ a 
| if mediately EEL 
i TEEN QUICK-LITER 


UICK-LITERS can be ship- 

ped at once on AA-5, or 

TRADE MARK AA-2-MRO, or higher prior- 
ities. 


perature. Many are now in 
use in Alaska and the Aleu- 





The Edwin F. Guth Co. » 2615 Washington Ave. - St. Louis 3, Mo. 
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provided on all four sides, It ; us he 
hemmed on the bottom edge. 


9. Hover Construction: 

(a) The design should {ollo, 
the general pattern of th, 
brooder developed |. hj, 
State University. This pr, 
vides for a flat ro.f wit, 
the sides of the brooder e, 
tending at least four inch 
above it to allow for litte 
insulation. The same & 
sign and overall dime. 
sions will apply if man. 
factured as a stamped 
metal product. Note: 4 
non-combustible insulatj 
material should be used, ; 
available. 

(b) All material used in th 
construction of the brooder 
should be of sufficient six 
and strength to provide for 
sturdiness and long life. 

(c) Adjustable legs should k 

provided to allow for 
changing the height of th 
opening. An __alternat 
method, such as a rop, 
pulley and counterweight 
may be used. 

All wood and other mate 
rials, when necessary, 
must be protected by : 
suitable paint or other 
finish. 

10. Brooder Cord: The brooder 
cord shall be heavy duty rubber-cor. 
ered Type SJ with at least Number lf 
size wire or PWP-32 for war emer 
gency. WPB order R-1 amended Jur 
1, 1943. 

11. Underwriters’ Approval: Al 
electrical parts must be of a type ap 
proved by the Underwriters’ Labore 
tories and all wiring installations mus 
conform to the National Electric 


Code. 


(d 


-_— 


Progress Report* on 
Post-War Load Survey 


In order to arrive at a determin 
tion of their probable post-war cle 
tricity requirements, the Philadelphi 
Electric Co. is making a survey af 
customers. Certain data from the su" 
vey have been compiled, among thes 
the following information on 9.5% 
small commercial and industrial use 
of energy: 





Misses! 
excert 


Wore 


* From paper by J. F. Gaskill 
Valley Electric Association. Oth: 
will follow in later issues of Elect: 
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.. that insure unfailing 
power supply to war 
industries. 


The fundamental improvements 
outlined below are the result of 
Pennsylvania’s continuous 
research and development to 
assure greater transformer 
reliability, lower operating costs 
and longer life! They are but a 
few of the many improvements 
to be found in Pennsylvania 
Transformers. 
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23,500 KVA 
55°, 115 KV 






ane aT 
' COILS 


..» Possess Maximum 
Inherent Strength 


In a circular coil the tension 
of each turn of wire is uniform 
throughout its length. No coil 
of any other shape possesses 
this quality. 

The turns in a circular coil 
are wound tightly without 
excessive tension on the wire 
—thus eliminating the 
possibility of stretching the 
winding and injuring the 
insulation. This added safety 
is inherent in Pennsylvania’s 
circular coil construction. 





WT Lenniploania 
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... to withstand 
short circuits 


All coils of the helical 
and pancake type are 
precompressed to such an 
extent that no further 
compression can take place 
under the most severe short 
circuit. This definitely 
precludes any possibility of 
the coil stack moving or 
distorting under short circuit. 

The ability of the coil to 
maintain its shape under the 
prescribed pressure is your 
guarantee thatthetransformer 
will withstand short circuits. 


1944 
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..» with Silver-to-Silver 
Contacts 


Pennsylvania's straight line 
tap changer with its silver-to- 
silver contacts is capable of 
carrying heavy overloads 
without overheating and is 
able to withstand ‘‘dead’’ 
short circuits without 
detrimental effects. 

Tests have been made to 
fully prove these character- 
istics, the tap changer being 
subjected to 100,000 full 
operations—more than 
would occur during the 
normal life of the transformer. 


TRANSFORMER COMPANY 


808 RIDGE AVENUE, e@ N. S., PITTSBURGH, PA. 
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Light-Reflecting Floors made with 
Atlas White cement help make 
lighting systems more effective 


We buy light to make seeing easier; 
yet much of its effectiveness is wasted 
by dark colored floors, just as by 
dark walls and ceilings. 


Floors made with Atlas White 
cement, instead of gray cement, sal- 
vage light rather than absorb it. This 
is shown by lighting tests in a large 
airplane plant where the white 
cement floor reflected 20% to 60% 
more light to work areas than did 
an adjacent gray cement floor. 


White concrete floors further pro- 
mote ease of seeing by reducing the 
contrast in brightness between work 
areas and surroundings. They cut 
down shadows and dark areas and re- 
duce eyestrain—a cause of lowered 
production, waste and accidents. 


Whether in conversion or new con- 
struction, light-reflecting floors can 
help make lighting more effective. 
Send for the booklet, “Light from 
Floors,”’ containing test data, cost 
and recommended installation and 
maintenance practice. Write: Atlas 
White Bureau, Universal Atlas Ce- 
ment Company (United States Steel 
Corporation Subsidiary), Chrysler 
Building, New York 17, N. Y. 


HOW ABOUT MAINTENANCE? 


Experience shows white cement floors 
are easy to clean, easy to keep clean, 
and retain their reflection advantage. 
Maintenance is simple— frequent sweep- 
ing, occasional damp mopping, periodic 
scrubbing. 


Ew-F-26 Tay 
‘© 


WHITE CEMENT 


For Light-Reflecting Floors 
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The. effect of the war on the busi- 
nesses of these customers was help- 
ful in 2,740 cases (30 percent) and 
hurtful in 6,618 (70 percent) 

Lighting intensity is under ten foot- 
candles in 7,548 cases (80 percent) 
and over ten in 1,941 (20 percent) 

Practically all customers (97 per- 
cent) observing war time lighting re- 
strictions will return to normal usage. 

It is figured that these 9,689 cus- 
tomers now need additional service 
totalling: 


3,759.1 kw. for lighting 

1,031.9 kw. for exterior signs 

‘ 121.3 kw. for interior signs 
522.1 kw. for ventilation 
472.3 kw. for air conditioning 
195.2 kw. for refrigeration 
452.9 kw. for heating 

1.884.1 kw. for cooking 


2,387 Customers Made 
Happy By Swap Plan 


Through the Swap Plan almost 5 
percent of the 49,000 residential cus- 
tomers of the Pennsylvania Power Co. 
were spared the loss of service of elec- 
tric appliances. 

All who participated have been 
benefited by the plan. Persons trad- 
ing their appliances received in pay- 
ment $13,069 in war savings stamps. 
Uncle Sam received the loan of this 
money to fight the war. In 7} months 
dealers enjoyed almost $42,000 of 
business that otherwise they would 
not have had. Ultimate purchasers 
have had their needed appliances 
again. And the company maintained 
that load on its lines. 

Company’s own activity in the plan 
began in July, 1943. All dealers were 
given the opportunity to become part 
of the plan. Eighteen dealers through- 
out the territory actively engaged in 
it. Through personal contacts and a 
series of bulletins, dealers were made 
acquainted with the project. 

Opening gun was a large advertise- 
ment appearing in the papers July 20, 
1943. Since that time a consistent 
schedule has been maintained—a 
total of 1,857 inches of newspaper 
space has been used. In addition the 
story was repeated on the company’s 
radio broadcast, the “Town Crier” 
program. Dealers identified their par- 
ticipation with window signs and dis- 
play, counter cards, and a distribution 
of circulars. Public response to these 
efforts has been gratifying and is in- 





Appliances Reclaimed and Sold 


Item Numbe: 
CO oss FiOS alt cA OE a Le 84: 
AGIOS 5 6 iat eee bn ae ee ee 27 
ORMOOED 004 bio 0 she ot 0h th eee 194 
RINNE 3s ois Bis pS oy 060! 040 44-6 Oe 17) 
MAOGD. EMOOS Fes Sek cee eS ets ee 15: 
TO... Wis Socks Wy ve eh i: aia $8 bese. LO: 
MROOLS ha eed.> cares tae ey oe OO ae 11: 
ROtrigeratore 3h... is 6.6 Nes Va De oo go 
POTCOURCONS, 264 bs. cats eee 7! 
Wate S5ORS <2 Shivbk ie oe eked eo 6 
CE. i's. 6h 0 hein PR CR SS a eee 6H 
PURUOED 55 5. <p. 0's 4/6 abe Hee we eee ee 49 
EeOe PRE eo ok had ee SEAN ee eee 41 
MOREE, bas 6 04a KS rs ee 3 
TN i ped. k 250 4a pea dk a 3 
WOM oe ke y ES hs ah) Sa aEe oe 22 
DREMEL S55 os sue aw sioe eee ee eee heed 18 
i, Se Ra ARS Paes remy gs ab iene tas be gee 2. 7 
Mees PIAS 0585 £5 eB La 6 
BURVEIS oc ie SR STN Eee ees Ole 4 
PC ako Sea os 8 60-8 ks ee 2 
MISCOHAROOCE 5628s etn Hs BHs cd eee ss 22 
ROU aod hic ee Ook ROS OS ee Ce ee 2,387 





dicated in the accompanying list of 
Swap items totalling 2,387 appliances. 

After 64 months the returns began 
to dwindle. Most of the obsolete ap- 
pliances have been restored to use. 
However there are probably many old 
or “broken” appliances still on the 
shelves, in cellars, attics and garages 
of the customers’ homes. The com- 
pany is not closing the books on the 
Swap Plan until it has exhausted every 
means of bringing these into service 
and thereby patriotically assisting in 
the redistribution of appliances. 


Utility Pushes 
War Bond Drive 





“Yuh mean theres a WAR on!” 


Tent pepe prieced + mary mantty of vos ot Fraey 0 ach yun tw hey Wer Be 
or Sadsaene> ee ee 

= —- ies ee 
Oe nt Neath te ome tails mney heme beeps Tor 

Rew theme swe bereits stvtomhy mere ant Ate 
Heed Cerdren The Cartnes met enty heww ahem 
he erty re tahiany oars to a They've tag Se ee 
cory hg ond ary sapere jute ow ther ae 

Teo how dere. they oA hegie cnrmening: oll 
he hemes be Aithewtn. They will vin esneyeety,  Wardom Boy thom to help yourenll~sed rowr 
cee by bie erento Me <a mary 


GEORGIA POWER COMPANY 
THIS ADVERTISEMENT was published 
in the Atlanta Journal of Labor as a 
part of Georgia Power’s promotion of 
the Fifth War Loan 
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ANGLES 


CABLES 


CHANNELS 


MORE POWER TO YOU 


Through Anaconda Copper Bus Conductors 


COPPER HAS ALWAYS been the most widely used 
material for bus conductors. In addition to the basic 
requirement of high conductivity and consequent low 
current losses, copper provides high thermal conduc- 
tivity, high strength and high resistance to corrosion. 
Accessory equipment is readily available. 

And Anaconda Copper Bus Conductors are available 
in shapes to meet every power transmission require- 
ment: 


Flat Bars, requiring minimum space, may be bent or 
twisted, connected to apparatus without special joint 
preparation, and in laminated construction have un- 
limited d.c. capacity. 

Tubes provide the highest bus conductor efficiency at 
a.c. frequencies, have greater rigidity, less surface area 


for dissipation of heat and may be oil or water cooled. 


Channels, with large surface area and ventilation 
feature reduce temperature rise, have greater rigidity 
for long runs than tubes, flat surfaces for tap-off. 


Angle Squares, ventilated hollow busses with high- 
est rate of heat dissipation handle greater current 
density but require more space for installation. 


Cables solve many problems in conducting extremely 
heavy currents in confined space or in connecting mov- 
ing apparatus such as arc or resistance furnaces. 
Information, including our Bus Conductor Booklet 
C-25, and the advice of our Technical Department on 
various bus conductors and assemblies, is available on 
request. 44110 


Anaconda Copper 


THE AMERICAN BRASS COMPANY-—General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company—In Canada: ANACONDA AMERICAN BrAss LTD., New Toronto, Ont. 
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EMPIRE CLOTHS are carefully selected to 
facilitate impregnation, canvas and duck be- 
ing used where greater thickness and higher 
mechanical strength are required; silk, rayon 
or fine cambric where insulating space is at 
a premium. Emprre varnishes are especially 
formulated under laboratory supervision for 
specific uses, and are chosen for their ability 
to penetrate the base material and provide a 
smooth surface. 


EMPIRE BIAS-CUT TAPES have elongation 
properties not possessed by standard straight- 
cut tape. They are ideal for application to 
conductors and coils, conforming more readily 
to irregular surface. Extra stretch avoids the 
coning effect produced when wrapped helically. 
Available in yellow (suitable for continuous 
oil immersion,) or black (for higher dielectric 
strength). 


EMPIRE VARNISHED FIBERGLAS, in both 
full-width cloths and in straight-cut tapes, is 
impregnated with either yellow or black var- 
nish to provide a highly flexible, mechanically 
strong class ““B” insulation, permitted to 
withstand a “hottest spot’? temperature of 
266° F. May be slit into any tape width spec- 
ified by the customer. An ideal slot insulating 
material for use in the presence of humidity, 
oil, grease, dirt and frequency of overload. 





BRANCH OFFICES 


For convenient and expert service, call upon the Mica Insulator Company representative 
at the following branch office addresses. 

Chicago: 600 West Van Buren Street - Cleveland: 1276 West 3rd Street - Detroit: Book 

Building - Cincinnati: 3403 Hazelwood Avenue + San Francisco: 235-241 San Bruno 

Avenue + Seattle: 2122 Fourth Avenue « Los Angeles: 449 South San Pedro Street 


MICA} | 
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MECHANICAL LAMICOID offers high me- 
chanical strength, dimensional stability and 
resistance to moisture and shock. Strong, 
dense and nonhygroscopic, it is easily punched, 
sheared, sawed or machined into intricate 
shapes. Available in rods and tubes with a 
wide range of diameters, and in sheets (36 x 42 
standard size) in all thicknesses. 


ELECTRICAL LAMICOID is manufactured 
particularly for applications requiring low 
power factors and low dielectric loss at high 
frequency ranges. Widely used in the manu- 
facture of insulating components in the elec- 
trical manufacturing and electronic fields, it 
is suitable for both high and low voltage uses. 


ENGRAVING LAMICOID—A combination 
sandwich-type opaque laminated sheet which 
permits pantograph engraving or sandblast- 
ing. Also furnished in translucent form for 
uses requiring “rear” illumination of dial, 
signs or indicia. Ideal for uses requiring 
small quantities. 

Fabrication facilities for all types of elec- 
trical, mechanical and engraving LAmIcoIp 
applications are available through our fabri- 
cators at the addresses below: 


FABRICATORS 


Mica Insulator Company, 200 Varick Street, New York 14, N. Y. Insulating Fabricators, 

Inc., 12 East 12th Street, New York 3, N.Y. + Insulating Fabricators of New England, 

- Inc., 22 Elkins St., S$. Boston 27, Mass. « Lamicoid Fabricators, Inc., 3600 Potomac 

Avenue, Chicago 51, Illinois +» The Kirby Company, 13000 Athens Avenue, 
Cleveland 7, Ohio 


INSULATOR COMPANY 


200 VARICK STREET, NEW YORK 14, N. Y. 
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Model 2-B Electronic Power Generator: power 
output 2000 watts—6,800 8B.t.u./hr. (max.); 
power input 4.5 kw. (approx.); line voltage 
220 v., 50-60 cycle, single phase: frequency 
27.4 mc.: wt. 750 Ibs.; dimensions 48 in. high x 
30 in. wide x 25 in. deep; tubes, oscillators 
2-RCA 833A, rectifiers 4-RCA 8008, control 
wr Radio Corp. of America, Cam- 
en, N, J. 


HF Generator 


A high-frequency generator in which the 
operator places the preformed charge on 
the bottom heater plate, closes the lid, and 
presses the starting button. At the end of 
the heating cycle, a preset timer automatic- 
ally shuts off the current and opens the lid. 
Is said to heat up to one pound of mould- 
ing material per minute. Doors of the 
cabinet on which pictured unit sets has 
automatic disconnect switch as _ safety 
feature. 





T3 BLC Unit: single hole: bayonet type lamp 
bulb; lens-cap. H. R. Kirkland Co., Morris- 
town, N. J. 


Pilot Light 


For use with T3 type single-contact 
bayonet lamp bulb and embodies a new 
design of lamp socket. Said to be free from 
pressfit methods of assembly and providing 
a direct electrical connection from the shell 
and center contact pin to the terminal 
spades. 
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Magnet Wire 


Formex ribbon-rectangular magnet wire: thick- 
ness 0.004 in. General Electric Co., Schenec- 
tady, N. Y 


Formex wire developed for strength, 
flexibility and smoothness necessary for 
high-speed winding and to improve wind- 
ing space factors. 


Current Transformer 


Type NAS indoor current transformer: current 
ratios 200/5, 400/5, and 600/5- 1,000 v. maxi- 
mum; burden up to 25 volt amp. Standard 
Transformer Co., Warren, Ohio. 


Current transformer designed to meet 
wide range of application in the field of 
low voltage measurement. Easily discernible 
polarity markings, similar primary mount- 
ing dimensions on all three ratios, mechan- 
ical connector type primary potential ter- 
minal, secondary short circuiting device 
and tamper-proof sealing facilities. 





Socket Drive model wrench: torque tolerances 


of 2% + or —; torque setting range 8 to 
750 inch pounds. Richmont, Inc., 215 W. 7th 
St., Los Angeles !4, Calif. 


Wrench 


Set and sealed at the torque specified by 
the buyer, the socket wrench gives both 
audible and physical signal when that load 
is reached. Uses a lock connection adapt- 
able to various heads, extensions, crows- 
feet. The working member is concentric 
with the rocker-pin so that the torque can- 
not be influenced by the operator. 


Insulating Varnish 


Type R-851—Clear baking insulating varnish: 
bakes dry at 135 deg. C. Sterling Varnish 
Co., 127 Ohio River Bivd., Haysville, Pitts- 
burgh, Pa. - 


An insulating varnish reported to be 
flexible when dried and therefore appli- 
cable to lead wires. Also stated to be water, 
acid and alkali resistant and usable on glass 
covered wire designed to operate at high 
operating temperatures. 
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‘‘Miniac™ snap-switch: 15 amp., 115 volts. ac. 


single pole, normally open or normally 


closed, double throw; dimensions, 17 /44.i, 
thick, '13/16-in. high, || 13/16-in. long. Acre 
Electric Co., 1340 Superior Ave., Cleveland 
14, Ohio 


Snap-Switch 


Bakelite-enclosed, miniature switch is de. 
signed to permit leaf type or overtray¢l 
plunger type actuators to be attached to the 
case. Contacts are of silver. Main blade 
contact blade and rolling spring are mad 
of beryllium copper. 





Size 2 in. In 
dustrial Interconnector Co., 2150 Niagara S 
Buffalo 7, N. Y. 


"'Sure-Shift’’ Interconnector: 


Water Interconnector 


Water-supply interconnector is a bhy- 
draulic valving mechanism designed to de- 
liver water from either of two inlets toa 
common outlet. If the hydrostatic pressure 
prevailing in the customarily used inlet 
falls below a predetermined value (approx- 
mately 20 psi.) the water supply is auto 
matically shifted to the stand-by source. 
Upon resumption of natural pressure condi- 
tions, supply connections shift back to the 
original position. The shift-over is com 
pleted in approximately 15 seconds depené- 
ing upon the water pressures. This actios 
protects compressors, condensers and other 
equipment requiring uninterrupted supply 
of cooling water. It is stated no dangerous 
cross connection betwen public and private 
systems is possible. 


Barometric Draft Control 


Barometric draft control; aluminum vane; 
turn-weight counterbalanced; pipe sizes 4 fo 
& in. Perfex Corp., Milwaukee, Wis. 


An aluminum barometric draft contr 
vane with spring steel hinge pivot; said to 
assure permanent calibratien after initié 
setting since it eliminates the bearing hinge 
pivot. The vane with its off-center weigh! 
can be installed in either vertical or hor 
zontal pipe. 


nt 


BUYING ELECTRICAL EQUIPMENT? 
McGraw-Hill’s Electrical Buyers Referenct 
is a convenient place to look first {0 
manufacturers’ product data, names and 
addresses. 

RD 
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Infra-Red Radiant Heating Equipment 


... Engineered for Eiticiency 


Illustrated: A portable batch oven of 18 
kilowatts capacity for baking electrical mo- 
tors and motor parts. The installation as 
pictured above permitted Benjamin’s For 
Motors, Brooklyn, N. Y. to triple its motor 
baking capacity. 


* 


1035 EAST HANCOCK ST. 
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¢ C. M. Hall Lamp Company 
has engineered practical in- 
novations in the field of in- 
fra-red radiant heating which 
have become standard in the 
design of infra-red ovens as a 
production tool. Among such 
advances are: 


COMPLETELY ENCLOSED 
OVENS PERMITTING FULI- 
EST USE OF HEAT — BOTH 
RADIANT AND DERIVED 
CONVECTED HEAT, ASSUR- 
ING BETTER TEMPERA- 
TURE CONTROL 


PREFABRICATED PANEL 
CONSTRUCTION — SIMPLI- 
FYING ERECTION AND RE- 
DUCING OVERALL COST. 


REMOVAL OF ALL VITAL 
PARTS (WIRING, LAMP 
BASES, AND SOCKETS) 
FROM THE HEAT ZONE TO 
OUTSIDE THE OVEN WALL. 


POSITIVE VENTILATION 
CONTROL THROUGH THE 
USE OF EITHER A RECIR- 
CULATION OR AN EXHAUST 
SYSTEM. 


These exclusive Hall features 
are built into infra - red 
equipment employing radi- 
ant heat sources varying 


from 250 watts to 1000 


watts. 


@ C. M. HALL LAMP COMPANY INVITES YOUR QUESTIONS AS TO HOW INFRA- 
RED RADIANT HEATING EQUIPMENT CAN SOLVE YOUR HEATING PROBLEM 


C.M.HALL LAMP CO. 


DETROIT 7, MICHIGAN 
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COME TO THE PLANT 
THAT SPECIALIZES ON 
THEM... and nothing else 


The Harper organization devotes its energies and 
facilities exclusively to non-ferrous and stainless 
fastenings. It manufactures bolts, nuts, screws, 
washers, rivets and specials of Brass, Bronze, Cop- 
per, Everdur, Monel Metal and Stainless Steel. 
It produces nothing in common steel or iron. 

Harper offers large and widely assorted stocks 
... extensive manufacturing facilities . . . engineer- 
ing “know-how” . . . a special order department 
...and field service difficult to match elsewhere. 
All of which means much to the fastening user. 

New four color, one hundred four page catalog 
and valuable reference book ready soon. 


THE H. M. HARPER COMPANY 
2611 Fletcher Street ©@© Chicago 18, Illinois 


BRANCH OFFICES: New York City + Philadelphia + Los Angeles 
Milwaukee * Cincinnati * Houston 


Representatives in Principal Cities 





‘BRass + BRONZE + COPPER - EVERDUR - MONEL + STAINLESS 





TECHNICAL LITERATUR: 
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Combustion Control—An electrical-b;>'. 
ance system of combustion control for 
various fuel-fired boilers in smaller jn. 
dustrial and municipal power plants is 
outlined and illustrated in “Combusti)n 
Control, Type P, for Boiler Furnace;,” 
Cat. N-01P-163, obtainable from Leeds 4% 
Northrup Co., 4934 Stenton Ave., Phils. 
delphia 44, Pa. 


Metals—‘“The Technical Editor Speaks” 
is a handy reference which explains the 
practical meanings of technical words 
that are used in describing and measuring 
the mechanical properties of metals ang 
alloys, also contains numerous definitions, 
a glossary and cross references. The 24. 
page booklet is available from Inter. 
national Nickel Co., Inc., 67 Wall St, 
New York 5, N. Y. 


Rolling Doors—Construction of meta] 
and wood rolling doors and grills, selec. 
tion of fire doors and shutters, types of 
drives and methods for mounting motor- 
drive units are outlined in Bulletin No, 
39 obtainable from Kinnear Manufactur- 
ing Co., 820 Fields Ave., Columbus, Ohio, 


Wood—Circular calculator has two ad- 
justable dials to convert linear to board 
feet, determine slope per foot in degrees, 
find comparative hardness, weights, 
shrinkage, warping and ease of working 
of various woods. Bit sizes for screws, 
nail specifications and tips on tool sharp- 
ening .are also included on the 6-in. 
diameter calculator obtainable for 10 
cents from Greenlee Tool Co., Rockford, 
IL 


Flow Meters—A 32-page booklet, “A 
New Era in Flow Rate Measurement” 
contains schematic diagrams of applica- 
tions of Rotameters, a list of fluids 
handled, explains how the area-type flow 
meter functions, and how it can be used 
for variations in viscosity and specific 
gravity. It is obtainable from Fischer & 
Porter Co., 9122 County Line Road, 
Hatboro, Pa. 


“Symposium on the Identification of 
Water-Formed Deposits, Scales, and Cor- 
rosion Products by Physico-Chemical 
Methods,” is a 44-page booklet contain- 
ing an introduction describing the use of 
physico-chemical methods for identifica- 
tion purposes, three technical papers—xX- 
ray Diffraction Methods in the Study of 
Power Plant Deposits, Diagnosis of Water 
Problems at Limbo Station, and The 
Interpretation of Analyses and Problems 
Encountered in Water Deposits—and a 
general discussion. Copies of the booklet 
may be obtained from American Society 
for Testing Materials Headquarters, 260 
8. Broad St. Philadelphia 2, Pa, at 65 
cents each. : 


Temperature Calculator—Designed for 
determining the welding preheating and 
interpass temperatures of steels. It is 
6% inches in diameter and consists of 
four movable sections of heavy cardboard 
stock. Complete instructions in the form 
of six simple steps are printed on the out- 
side sections. The calculator is available 
through The Lincoln Electric Co., Cleve 
land, Ohio; price 25 cents, postpaid, 
anywhere in the United States. 


Standards—“American Standard Term- 
inal Markings for Electrical Apparatus. 
Publication C6.1-1944. Price $1. Ameri- 
can Standards Association, 29 West 39th 
St., New York 18, N. ¥. Sponsored by 
N.E.MLA., connections and markings are 
listed for rotor rotation, connection dia- 
grams, rotating apparatus; constant-p0o- 
tential, instrument and constant-current 
transformers; feeder voltage regulators; 
industrial control; current-limiting Tt 
actors; attachment plugs; and electric 
water heaters. 


ELECTRICAL WORLD © June 24, !944 
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THREEFOLD SERVICE === 


Power production and distribution to war industry remains 
the first concern of the electric power and light industry. 
Though the danger of a production-crippling power famine 
has been averted, unparalleled load-peaks may still have 
to be met. 

But today’s job can’t end with today’s kva. As war needs 
alter and changeovers occur, shifts in power demand are 
sure to be needed. New loads at new locations require pre- 
paredness now! 

At the same time, every decision, every purchase, must 
be considered from still a third angle — the /ong-term plans 
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DIMENSIONAL 
~.P OWER-SUPPLY 


“oe, 
for after Victory, when the utility industry will be expected 
to be ready for higher electrical standards of living. 

Between these three jobs, there is no dividing line — 
they are an interrelated problem —a single task with three 
dimensions. 

To increase your effectiveness on each phase of the prob- 
lem, your GRAYBAR Representatives, backed by leading sup- 
pliers, are ready with a three-fold service of supply. It includes 
emergency service for war-essential maintenance, prepared- 
ness on supplies for fast alterations and replacement, and a 
foresighted appreciation of your long-range needs. 
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Advantages of 

T&B LOCK-TITE 
Pressure (solderless) 
Connectors 


. Ease of installation. Key wrench or 


screw driver. No solder. 


. Economy. You need stock only a 


few Lock-Tite Connectors because 
they lug or tap any kind of cable, 
in various combinations. 


. Each Lock-Tite takes several over- 


lapping cable sizes. 


. Resistance to vibration. 
. High conductivity insured by direct 


pressure contact. 


. Resistance to heat. Lock-Tite Con- 


nectors run cooler than the cable 
itself. 


. High pull out value. 
. 100% salvage value. 
. Underwriters’ Laboratories 


Approvals. 





Phone your T&B Electrical Wholesaler for 


these versatile 


T&B LOCK-TITE 


PRESSURE CONNECTORS 


A small stock is all you need to lug or tap any 


kind of cable up to +1,000,000 CM. 


Write today to Dept. EW-6 for T&B Maintenance and 
Repair Booklet giving the practical information you want. 


THE THOMAS z BETTS CO. 


manufacturers of electrical fittings since 1899 
ELIZABETH,1.MNEW JERSEY 
in Canade: Thomes & Betts Lid. Montreal 


INCORPORATED 





SS. 
























|CIVING CABLE THE VITAL PROTECTION 
IT 


perl heed 


| 
J ™ 


mn 
a 
7 


Orangeburg Conduit offers 8 important advantages to America’s 
electrical industry as it faces the tremendous task of supplying power 
and light to a nation geared to peak war production today—and 
planning to meet even greater demands that will come with the 


peacetime future of tomorrow. 


1. LESS CABLE PULLING TENSION. Orangeburg’s low coefficient of 
friction keeps it to a minimum. 

2. LESS CABLE SHEATH ABRASION. Orangeburg’s smooth inner 
surface does not score or damage the cable sheath as it is being 
pulled into the duct, or as it creeps with load changes. 

3. LESS GROUND WATER INFILTRATION. With its tight taper 
sleeve joints and impermeable walls, Orangeburg Conduit pre- 
vents entry of ground water. 

4. PERMANENT — NON-CORRODIBLE— NON-CORROSIVE. Over 50 
years’ service shows that Once installed, Orangeburg Conduit 
is good for many decades. ‘The non-corrodible material is not 
disintegrated or destroyed by the action of ground waters or 
chemical wastes. Orangeburg’s cellulose fibre and coal tar pitch 
composition is non-corrosive to cable sheath. 

5. ECONOMY OF INSTALLATION. Orangeburg Electrical Conduit 
is low in first cost, low in transportation and installation costs. 
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Primary and secondary transformers 
are completely enclosed above ground 
and there are no exposed circuits. 
Cables run from manhole through tun- 
nel to sub-station building where 
switches and instruments are located. 
On sides of tunnel ORANGEBURG FIBRE 
CONDUIT with bell ends is used to 
house and protect the cables. 


6. EASE OF INSTALLATION—VERSATILITY. Orangeburg Conduit 
is light in weight, easy to handle, easy to saw, easy to lay. Joints 
can be quickly made on the job. The taper sleeve coupling 
assembles speedily to produce a watertight joint without the use 
of compounds. No special tools necessary. Changes of direction 
easily made. 


7. SERVICE FITTINGS AVAILABLE. Orangeburg helps to prevent 
costly delays in the field and makes every job satisfactory from 
start to finish by supplying bends of various radius and degree, 
angle couplings, expansion joints, union connections, bell ends 
and other standard fittings to handle any unexpected conditions 
that may crop up during construction. 


8. DEVELOPMENT—PROGRESS. The period from 1893 to 1944 
has been one of continuous Orangeburg pioneering and progress 
in fibre conduit design and workmanship and lowered cost to 
the user. 
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‘| “We Wiped Out Repeated 
Production Interruptions 
When We Installed BUSS FUSES} 


; ...in the Switch Controlling 
| Our 5-Horsepower Grinders”’ 





‘Ss. A. L. GROFFMANN, CHIEF ELECTRICIAN 
DOYLE MACHINE AND TOOL CorR- 
PORATION, SYRACUSE, NEW YORK 














Or battery of 5-hp. grinders is con- 
trolled by a 100 ampere fused switch. 


“When several of the machines are started 
simultaneously, such as when the whistle 
blows after the lunch hour, a heavy current 
surge results. This momentary overload re- 
peatedly caused the fuses in the switch to 
blow and shut down the whole battery of 
grinders. 

**In November, 1943, we in- 
stalled BUSS Super-Lag fuses 
in the switch and since that 
time we haven’t had a single 
shutdown on that important 
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10 FEATURES THE SUPER-LAG 
in the design of the development in circuit.” 
FUSE-CASE help the FUSE-LINK 
make it possible. completes the job. 








BUSS Super-Lag | 
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Here is another outstanding example that 
demonstrates how Buss Super-Lag fuses are 
helping to keep production running smooth- 
ly, how they. reduce lost man-hours, and 
save trouble and grief for electricians and 
maintenance men. 

If you have a problem similar to the one 
at Doyle Machine and Tool Corporation, 
doesn’t this example indicate how you can 
profit by the use of Buss Super-Lag fuses? 

Buss fuses require no maintenance or 
periodic inspection. They don’t open need- 
lessly. If one opens, you can be sure some 
condition needs correction. When one opens, 
it requires less than 45 seconds to renew 
with an inexpensive link. 


Why BUSS Fuses greatly reduce 
or entirely prevent needless blows 


The fuse case is designed to insure good 
contact on the link, even when the fuse is 
renewed by an inexperienced person—and it 


BUSSMANN MFG. CO., 


ft 


Here is the Steel Products Grinding Department 
at Doyle Machine and Tool Corporation. A 
shutdown here stops production and makes 
operators stand idle—but overhead and wages 
continue to pile up. 


@ 


Drill Department. Another spot where a useless 
shutdown can be very costly in lost production, 
wasted man-hours, and needless overall ex- 
pense. 





is so designed that vibration or heavy over- 
loads or the constant heating and cooling 
of the fuse will not permit poor contact to 
develop. Thus excessive heating, which 
causes fuses to blow needlessly, is prevented. 

The fuse link used is the famous “‘BUSS 
Super-Lag.” It has lag-plates attached to it. 
These give it a long time-lag so that un- 
usually heavy starting current or other 
harmless overloads will not cause the fuse 
to blow. 


Prevent future trouble in 
your plant—by doing this today 


Pass the word along that all purchase 
records dealing with circuit protective de- 
vices should be immediately changed to call 
for BUSS Super-Lag Renewable fuses. Then, 
as fuses are replaced or new installations 
made, your plant will automatically get the 
benefit of the carefree, trouble-proof pro- 
tection that BUSS Super-Lag fuses afford. 


St. Louis 7, Mo. 


Division McGraw Electric Company 


| FUSES Sold Through Wholesalers 
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>THE NEXT CHALLENG! 






3 years has pul 7 





The Electrical Industry in the p 
est effort of all time, resulting in 2 
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carry down through the years. With Victo ty. we shal. 


great challenge—that of Peace. 


Production in 1942 of 189 billion kilowatt hours of electrical 


power, to arm America, was made possible in only one way. It | 





required the many-sided and wholehearted cooperation be- 
tween every unit of the Electrical Industry, Utilities, Electrical 
Contractors, Electrical Manufacturers, and the Electrical 
Wholesalers. 


Because their efforts were united, not a single war 
plant has been delayed for lack of electrical power. 
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The lessons learned in these 3 years will not be forgotten in the 
days to come. When America can turn to the task of supplying 
the needs of a world at peace, at price levels which will assure [ 
the employment of America’s millions, the Electrical Industry 
will approach that task with confidence. . . together. 
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has right along paid tribute 
ficiency of our friends, the 


Salers. Without the countless 
Saved all of our hard-pressed in- 

nplishments of these war years 
impossible. 


system of priorities, they have 

fait for some urgent government need 

theirs. We pledge them that our un- 

forts are today directed towards making 

at the earliest possible moment the many 

ces born under the impetus of war-time 
rch. Meanwhile — as witness our recently 
punced policy of shipping reels, spools, and 
containers on a ‘no charge” basis — 
General Cable's objective continues to 
be... to now take every step possible, 
consistent with winning the war, thatmay 
shorten the conflict and assist its whole- 
salers to better meet the peace to come. 





Graybar — you are our friend — and we 
are yours. We salute you! 


d for SAFETY 
in dust-laden aimespheres 


Carbon black, coal dust, coke dust and grain dust 
are hazards. To guard against dust explosions 
which may be set off by exposed arcs, 


At left: Lighting Standard 
type 7.) Dust-tight Panel- 
board and Cabinet for 
wall or exposed column 
mounting. (12” or 15” 
wide, as required.) 


DUST-TIGHT 
Light and Power 
PANELBOARDS 


were expressly designed. They are proving vital 
protection in shell-loading plants, coal mines, 
coal processing plants, grain mills and other 
places where dust is dangerous. They are ap- 
proved by Underwriters’ Laboratories, Inc., for 
“Class II, Groups F and G, Hazardous Locations.” 

Instead of the usual steel front with door, these 
panelboards have a solid steel front plate, gas- 
keted all ‘round and secured with screws to the 
extra wide box flange. They are further rendered 
dust-tight with welded hubs for conduit outlets, 
welded box-corners, and handle bushings riveted 
directly to the steel cover plate. External mount- 
ing brackets are provided to maintain the dust- 
tight construction. 

The circuits are externally operable by a mech- 
anism of new @ design. The handles operate 
through dust-tight bushings, and engage the reg- 
ular handles of the circuit breakers inside the 
cabinet. ON and OFF positions are indicated on 
the front of the cabinet. 

The @ Dust-tight Panelboard may be had in 
standard type or in narrow column type. It is of 
the circuit breaker type, with either @ Type AC 
or @ Dublbrak circuit breakers (or other types 
of lighting branch-circuit circuit breakers)... 
Capacities: Lighting Panels — 50 amperes or 
less, for 3 wire, single phase, or 4 wire, 3 phase 
mains, with lugs only or main breaker. Avail- 
able with 4 to 42 circuits. Power Panels—50 to 
600 amperes, 250 volts AC or DC, and 600 volts 
AC... Frank Adam Electric Company, Box 357, 
St. Louis, Mo. 
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Power ror WAR 


Helping to keep aloft the nation’s power lines, 
vital to the Battle of Production, is but one of 

























American Crossarm’s present-day jobs. Beyond 
that, it has sent to the Fighting Fronts, all over the 
globe, over one million crossarms, &lmost ten mil- 


lion pins and brackets and numerous other staples 
and specialties. And it is prepared to do still more. 


PREPAREDNESS iss PEACE 


Long before the Boys come marching home, 
American Crossarm will be “reconverted”, for 
we still are producing the things we have keen 
making for more than 80 years. With equipment 
in goc J order, an organization that is well rounded 





and on its toes and with methods and knowledge 
further improved, the swing to peacetime pro- 
duction will involve little more than the writing 
of new eee tags. 
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PLANNING FOR THE FUTURE 


America’s postwar planning is simple...and sound 

.. involving but two steps: (1) To make the best 
product that can be made, and (2) to distribute it in 
the way that best serves the consumer's interests. 





We confidently believe that in the Future, as in 
the long Past, the combination of American's 
manufacturing skill and Graybar’s unexcelled 
national distributing facilities will spell Greater 
Satisfaction to the User, wherever he may be. 





GENERAL OFFICES 
22 W. Monroe Street, 
Chicago, Illinois 
SALES OFFICES 
New York, N. Y. 
Kansas City, Mo. 
Chehalis, Washington 
Texarkana, Texas 


FACTORIES 
Chehalis, Washington 
Chicago, Illinois 
Kansas City, Mo. 
North Bergen, N. J. 
Texarkana, Texas 
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A YEAR'S SUPPLY OF ROPE 
that 38 dealers are doing without! 


HIS one truckload of American “Superior” 

Manila Rope contains fifteen tons of fibre... 
enough to supply 38 average hardware dealers 
with a year’s supply of cordage . . . haying rope 

. trip lines . . . everything. But this rope is 
off to war. Each coil contains more than 5000 
pounds of 12” circum- 
ference manila rope for 
ships for victory. 








AMERICAN 


AMERICAN MANUFACTURING COMPANY, Noble and West Sts., Brooklyn 22, N.Y. Western Factory: ST. LOUIS CORDAGE MILLS, St. Louis 4, ¥¢ 


All the fine manila ropes you bought from 
American Manufacturing Company before the 
war — “Amco” All-weather Treated — American 
“Superior” —“Clipper”—“Pennant” — are now 
vital war materials. We are doing our best to fill 
the gaps in your jobber’s stocks with good substi- 
tutes and we are making these substitutes to 
the very highest standards possible. You can buy 
them with confidence. See your jobber. 


Boeck up the Rope Conservation Campaign spensered by the cor a. ner, Write fer free beoklet 
"14 Ways Te Make Roepe Lest Lenger’’ and 


AMERICAN ROPE 


TWINE «© OAKUM ¢ PACKING 


Sales Offices: Baltimore, Boston, Chicago, Houston, New Orleans, Philadelphia 
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ARMSTRONG’S 


universal distribution 


PPC LOLs 


ERE’S a universal-type insulator that combines 

three conventional-type designs in one. It’s 
Armstrong’s No. 512U—for use in place of side-groove, 
top-groove, and double-groove insulators. This inter- 
changeability of No. 512U enables you to reduce your 
inventory, providing a substantial saving in money 
and space. 

The double-groove feature of No. 512U makes it 
adaptable for breaking a series street-lighting circuit 
at a lamp cut-in. 

The top groove and upper side groove accommodate 
conductors up to the diameter of 4/0 tree wire. The 
lower side groove takes conductors up to the equiva- 
lent size of No. 4 tree wire. 

Armstrong’s No. 512U meets all the specifications 
for low- and medium-voltage pin-type lime-glass 


ARMSTRONGS 


““WHITALL TATUM’’ GLASS INSULATORS 


insulators set up by the Joint Edison Electric Institute 
and Glass Manufacturers Committee. 


Complete line of communication 
and signal insulators 


Armstrong manufactures also a complete line of 
communication and signal insulators—including many 
designs that are now standard with America’s leading 
railroads, telegraph systems, and telephone companies. 
Like Armstrong’s No. 512U, these insulators are made 
of uniform, crystal-clear glass. They always fit snugly 
on pins, because they have improved thread design 
and accurate pin cavities. And their resistance to 
thermal shock, proved in test and in the field, assures 
you that all the Armstrong’s Glass Insulators you buy 
will withstand all weather conditions. 


FREE SAMPLES—yYour local Graybar representative will be 
glad to supply you with complete information, samples, and 


prices of Armstrong’s Glass Insulators. Write or tele- 
phone him today. Armstrong Cork Company, ia @) 
<= 


trial Division, 295 Fifth Avenue, New York 16, N. Y. 








| This Head and Yours should get Together 
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Available to you now are the services of Lighting 

Specialists, not only for recommendations on the 

improvement of existing lighting to meet immedi- 

ate needs, but also in connection with your 
reconversion planning. 








First step in such planning is a study of each 
specific location and the kind of work involved. 
With the Seeing Task thus determined, plans 
can be formulated as to the amount of light 
and type of lighting which are needed to 
provide the most efficient seeing. 


In determining how much light and the type 
of lighting that are required, the Lighting 
>», Specialist will take into consideration: the size 
>», of detail to be seen; the contrast between the 
' \ object being worked on and the surround- 
ings; the brightness of the object; the speed 
of seeing required; and, the duration of the 

~)} visual task. Further, he will suggest 
Y ways of eliminating annoying glare, 
sharp contrasts and harsh shadows; pre- 
scribe proper lighting units to distrib- 
ute and direct the light where most needed. 
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By calling upon your local Electrical Whole- 
saler who distributes Benjamin Lighting Equip- 
ment or upon your local Light and Power Com- 


o% 
| i: pany, the services of a Lighting Specialist may 


nomacme | be obtained without cost or obligation. Avail- 
able through them, also, is the assistance of 
Benjamin field engineers, when such are needed, 

for lighting recommendations and specifications. 


Many manufacturers now engaged in reconversion planning are uti- 
lizing the aid and assistance of their local Lighting Specialists. For 
5 lighting is a production tool that goes hand in hand with all other 
production tools . . . and should be considered concurrently. 


i BENJAMIN 


Distributed Exclusively Through Electrical Wholesalers. 









| 
| Send for a copy of this FREE BOOKLET containing much valuable information on how to obtain best 
| TTL hn lighting results. With it will be sent complete information on how you may obtain the assistance of the 





: : Benjamin Field Engineer in analyzing the performance of your lighting and in making recommendations. 
a LIGHTING Address Lighting Service, Benjamin Electric Mfg. Co., Dept. K, Des Plaines, Illinois. 











Puts Lights Where Me 
| Needed— Close to the a 
iversal Trol-E-Duct 15 ee 
a modern refinement 10 a ~ 
acter Every inc of the are Bes 
- tial electrical outlet W . aoe 
Povinstantly tapped to put _ ae 
a work. Simply move t as ght 
slong the overhead duct, or plug 


new lights wherever n 


for Q 
Iways Ready 
2 Production Changes 


vick 


always * 

changes. BullDog’s Universal Trol-E-Duct installation in a 
s S et-Up large midwestern machine tool plant. Note how 

3 Fits Any Production the closely spaced fluorescent fixtures are sus- 

; : the ceil- . pended and tap current from the Trol-E-Duct runs. 

ounted against un 

It can be m nger cable i, « * * 

uspended by messe “Ss 

ing OF SusP will fit the layout of any m 


below it. It w - commerci al build- Extreme Left — Shows how simply the trol- 


industrial plant 
ing. 


ley may be inserted at the end of the duct 
runs. Trolley entrance couplings also make 


possible insertion of trolleys between sec- 
tions. 


Accomodates Any Type of 
Lighting Fixture 
No matter what type ae mercury be used at any point in the duct run simply 


f lighting fix- Immediate Left—The Twistout Plug can 


toe 2 by inserting it in the duct slot and giving 
incandescent — Universal 


gree turn. 


beca -. of the system 1S 
every unit O 
pre-fabricated at the factory fF 


wide variety of lighting fixtures. 
Thousands of war plants, big and small, find this thoroughly 


B U L L D 0 G modern lighting system an important factor in speeding pro- 


i ELECTRIC PRODUCTS CO. duction by bringing light close to the work. 


BOX 177, R. PK. ANNEX If conditions do not permit you to change over to this easy, 
DETROIT 32, MICHIGAN : i Pe Z 

BullDog Electric Products of quick, flexible lighting system now, be sure to modernize 
Canada, Ltd., Toronto, Ont. with Universal Trol-E-Duct before the products of peace go 


Field Engineering Offices in All Principal Cities to market again. 


ture you 
vapor, OF 


BullDog Universal Trol-E-Duct is a lighting system of assem- 
bled standard duct sections, tightly and safely enclosing copper 
bus bars from which trolleys and twistout plugs collect current. 
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Buy More War Bonds — Turn in Your Scrap 


ALSO MANUFACTURERS OF 


VACU-BREAK SAFETY SWITCHES * SAFTOFUSE PANELBOARDS * SWITCHBOARDS + CIRCUIT MASTER BREAKERS * BUSTRIBUTION DUCT for “Plug- 
in” power * INDUSTRIAL TROI-E-DUCT, for movable “loads.” 
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‘ 
SHALLOW DESIGN permits x 
installation in I'2 inch deep box. 


: OPES 
with adequate space for easy wiring \ 


The Bryant 5861 switch is ““T”’ rated at20 & 
amperes, built to carry the heaviest demands of the rated 
load. Every part in the switch is made of the strongest ma- 
terials available, assuring you of a shallow-type switch 
capable of withstanding tough service. Note the details of 


Bryant construction and design as shown here. 


Hh Specify Bryant Devices from your Ss 
AD NT Electrical Wholesaler 
THE BRYANT ELECTRIC COMPANY 


Ez BRIDGEPORT, CONNECTICUT 
Ey aad NEW YORK SAN FRANCISCO 
CHICAGO LOS ANGELES 
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, BAKELITE CASING fully encloses mech. 
= anism. Extra thick walls survive han. 
_, dling impacts and exclude dust and dirt, 





RUGGED MECHANISM of heavy-gauge 
metals withstends repeated use and 
abuse, assures trouble-free operation. 


= 


HEAVY SPRING of carefuily tested spring 
wire assures positive switch action for 
tens of thousands of cycles. 


P 


POSITIVE CONTACT provided by 
doubled-sided blades of selected spring 
bronze, shaped and adjusted to “moke” 
and “break” contacts simultaneously. 





STURDY YOKE has integral plaster ears 
for aligning flush with wall, or ecsily 
broken off if not needed. Completely 
insulated from mechanism. 








hance Construction and Maintenance 
quipment is available through Graybar 





TIPS TOOL SET NO. 4800-10 HANDLES MANY HOT LINE JOBS 


This Tips Tool set, No. 4800-10, gives you the minimum essentials for doing hot line repair work on straight line construction up to 15 KV. It may be used | 
in a variety of ways to do a variety of jobs. The auxiliary arm may be used as a side arm or as a lifting arm in combination with the wire tongs. The wire 












tongs may be used together for lifting a single conductor into the clear or one tong may be used to make a straight lift 


With this set of tools a maintenance crew can remove or replace poles, cross arms, insulators, etc., in complete safety without interrupting service. It is the 
first step toward outfitting maintenance crews with complete equipment for handling all maintenance work hot. Additional tools may be added as the require- 
ments demand. Many services do not require more than the few essentials shown in this inexpensive set of Tips Tools 








a NY, 
CHANCE STEEL EXPANDING ANCHORS MEET ‘‘: 
MOST GUYING REQUIREMENTS WITH 
HOLDING POWER TO SPARE 
| cee ae een wens eet oh ren en 


; throughout the United States; and today, they are used extensively by the Army, Navy, 
' ind Army Signal Corps throughout the world 





Chance all-steel anchors are built to stand abuse. They are practically unbreakable. They 
are built to do the job with power to spare. Blades expand at right angles equalizing strain 
tall points. The nut retainer prevents the anchor from riding up the rod during installation 
nd permits salvaging the rod or driving it down in case the anchor is to be abandoned 













TIPS HOT TAP CLAMPS MAKE 
3-POINT CONTACTS 


Tips Hot Tap Clamps are made 
ntact the conductor at three 


mints The LS S Threads per- 











CHANCE SAFETY PIKE POLES HAVE 
B) _WIRE LIFT ATTACHMENT 


nt on Chance Pike Poles may be removed and reversed for safc 
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ransportation or it may be removed and replaced with a wire lift for 






t quick, easy apphcation and a 


tight. positive grip with mini- 





1g conductors, etc. Worn points can be replaced at negligible cost 
nee Pike Poles are lacquer finished and reinforced at 
the head and butt by metal ferrules which 
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danger of sticking due 
corrosior Made in all 












prevent splintering 
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sizes and types for making 









hot line connections withou 









interrupting service 
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SAPETY ALLL 


MAINTAINING 


‘ FOR INDUSTRY 





Coffing Safety Pull Ratchet Lever hoists will assist your maintenance 
department in cutting minutes from “time down”, for repairs and mainte- 


nance which will save you many production hours. 


They are built to operate either end up or laying down—as a hoist or 


puller. 


Easily carried and operated by one man. Model A-G-% ton illustrated, 
weighs only 14 pounds. Factory tested at 100% over rated capacity. 


Write today for catalog E G- illustrating the Coffing electrical 

maintenance tools 

RATCHET LEVER PULLERS — TRANSFORMER GINS — TEMPORARY CROSS 

ARMS — LOAD BINDERS — POWER PIk OLES — FLAG and FLAG 
HOLDERS — TEMPORARY GUY CLAMPS 





“SCIENTIFIC SHIELDING 
AND HIGH LIGHT OUTPUT 


for two FO-watt Fluorescent Lampe 


A revision of the priorities regulations permit us to again offer the 


famous Curtis SkyLux, with steel reflectors, baked snow-white Fluracite 
reflecting surfaces and Satin Gray enameled shields and molding. 

The high efficiency of this unit, combined with scientific shielding, 
has made it the outstanding two-lamp fixture on the market. The SkyLux 
shield prevents a direct view of the lamp from ordinary angles and at 
the same time the inner surface of Fluracite serves as a reflector to 
direct the light downward. This is accomplished without trapping light 
and no horizontal surfaces are present to collect dust. 


The SkyLux principle results in high initial light output which | 


C6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 





BACK AGAIN 


DAY-LINE 


"W” and “WS” Series 
with ‘‘Snap-on” Reflectors 


Steen ae 


ee 





The “W” Series — non-metallic reflec- 
tors with Day-Brite’s exclusive “‘Super- 
White” enamel. .. The ““WS” Series — 
porcelain enamel reflectors . . . Both FULL 
types available for single-unit installa- 


tion in two 40-watt, three 40-watt and INFORMATION 


two 100-watt models... Bulletin F-76. 






Contact your local Day-Brite engineering represen- 
tative or write for the Bulletins which contain com- 
plete, valuable information fully describing and illus- 
trating both continuous and unit mounting Day-Line 
Fixtures—including dimensions, mounting diagrams, 
photometric data, weights and prices. 


DAY-BRITE LIGHTING, INCORPORATED 
5490 Bulwer Avenue — St. Lovis 7, Missouri 


Se aoe ae em ts neat eee 










QUESTION: What is the most satisfactory method of 































The simple telescoping of bushings, shielding cur- 
rent carrying parts, mounted on a rigid compact 
frame is the ISOLATOR story in a nutshell. 


The accompanying cross sectional view of a 5 K.V. 
ISOLATOR graphically portrays its excellent features 
as follows: 

Provides full open gap. 

Provides ample clearance to ground. 


Shields all live parts, after outside connections are made 
and taped. 


Overall dimensions remain constant whether ISOLATOR 
is open or closed. 


Provides its own insulating barriers between phases. 
Saves space in cubicles and bus structures. 


Existing bus structures which provided only enough space 
for hook stick operated disconnects can generally 
modernized for group operation by using ISOLATORS. 


EL ee, le ee me 


By equipping studs with proper terminals, busses may be 
carried on ISOLATOR bushings saving bus supports and 
connections, 

The CABLE ISOLATOR disconnects all phases in one 
operation and does not require use of dummies, dummy 
caps or other auxiliary equipment. 


ISOLATORS and CABLE ISOLATORS are also made for 
Outdoor Service. 


Send for Bulletin #135 


5 Kilovolt 600 
ip mpere 3 P. S. T. 
SOLATOR ar- 


anged for panel 
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ounting. 









15 Kilovolt, 400 
ampere 3 P. S. T. 
CABLE ISOLA- 
TOR with ex- 
tended shaft and 
mounting plate 
for cubicle instal- 
lation. 
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one operation to another. 


Sure Binder (Handiest tool you 
ever used) The Sure Binder is a port- 
able hand winch for binding 
bulky loads of all types. Ratchet 
| type drum holds 18 ft. of 5/16 
{ inch cable. Weight complete: 
' 18% pounds. 
| 

























Jtility Pintle Hooks Provide a sure, 
safe connection between truck and trailer — 
fit any make of truck. Available in sizes for 
pulling loads of 1 ton or less and up to the 
Universal type for towing anything that can 
be moved. 


M Type Pole Derrick Made of 
he best seamless steel tubing properly 
reat treated. Available in sizes to handle 
r»0les from 25 ft. to 70 ft. in length. 


oC 


OTHER UTILITY 
TOOLS 


EarthBoring Machines 
Power Take-Offs 
DuctRodding Machines 
Low Bed Trailers 
Trailer Hitches 

Cable Laying gol 

| Utility Bo ies 
a“? Pick-Up Tr ucks 
Wire Forming 

“ — Tools 
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SEND FOR ure 
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Cable Splicer’s Cart— 
Model S All steel construction — 


compact—rugged—theft-proof. Com- 
partments for every tool. Folding sup- 
port leg. Capacity 1000 Ibs. Available 
with either solid or pneumatic tires. 


Combination Cable Reel 
and Pole Trailer this unit hos 


electric steel spoke wheels of integral 
hub type. Timken roller bearings, and 
special heat treated chrome vanadium 
steel springs. All castings are electric 
steel cast. Axle material is 40-50 
carbon steel, specially heat treaf- 
ed. The main frame and cross 
member 4”, 942 Ib. I-beam. All 
trailers furnished with one set of 
pole hauling bolsters, and one 
set of cable reel saddles. 


B-6 All Purpose Body 


A light weight compact all steel body de- 
signed for installation on any heolf ton 
chassis. Complete unit weight does not ex- 
ceed 600 ibs. Storage compartments contain 
over 54,000 cubic inches. Full height cloth- 
ing cnd meterial compartment. Corrugated 
steel floor, reduced weight increased strength. 
Full standardization of design permits easy 
replacement of damaged body parts or com- 
plete sub-assemblies. Tail gate can be se- 
cured at 45 degree position, level with floor 
or fully dropped. Rear ladder bracket re- 
movable. Telescoping door stops and solid 
wood insert converts upper rite door to full 
length work table and vise holder. 






i offs eres. 
| | . FWD offers e Special power take rated into its oS! 
Model 1775 Pole Trailer especially Utility service- machine are incorpo Utility bodies— 
| | adapted for high-speed hauling of poles over winch and poring d its own cabs an th seating 
| | short and long distances. Because of its wide design. builds _-engine cabs wit “PUB 
| | tread, this unit trails at high speeds without nal es ventional orove FWD cata talog 
|| snaking or whipping. Light in weight, two men can furnish ws n...Write for JOB.” 
can easily lift it onto a truck when moving from . LLOW THE ‘ 


Combination Cargo 
and Pole Trailer 
P8T Series. Available in heov 
load capacities of 3100 to 820 
Ibs. Extension tongue permits 
hauling of poles up to 40 z 
Optional electric brakes, side I 

iu 





boards, stanchions, etc 

















FOR TOUGH ANCHORING JOBS! 


War-time anchoring jobs bring Eversticks to the forefront. They provide tight, 
safe anchoring .. . always in excess of rated capacities. Easy and quick to install 
. made of finest grade malleable iron with superior rust-resistant qualities and 
| exceptional toughness. Every Everstick is plainly marked 
for ease of handling and storing. 


The nut housing feature of the Everstick prevents rod 
from slipping thru while installing and provides a solid sub- 
stantial base for the expanding blades. 


There's a complete line of Eversticks for all strain require- OF MERIT 
ments. 1|5 sizes of 2-way—3-way—4-way types. 
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for Busy 
Gr Morors 


Today motors run night and day to meet the unprecedented demand for 
electrical devices. Peak loads build up intense heat. Overloaded schedules 
that won’t permit busy motors to “cool off” mean more heat. How long can 

ordinary magnet wire last under these conditions? 


j 
t ~ 
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We recommend Deltabeston Asbestos- and Glass-insulated Magnet 
Wires for busy war motors. You'll find that despite severe conditions of 
overload the impregnated asbestos or varnished glass yarn insulation pro- 

vides the necessary resistance to constant high temperatures. 


Deltabeston Asbestos- and Glass-insulated Magnet Wires are designed 
for winding motors, lifting magnets, brake coils, generators, starters and 
other electrical equipment. Because its copper is extremely soft and flex- 

ible the most intricate coils can be formed without rupturing the insula- 
tion. Both Deltabeston and Deltaglass Magnet Wires are available in 
round, square and rectangular shapes covering a complete range of sizes. 


bd * * 


Do you have a motor winding problem that requires a 
superior magnet wire? You can obtain additional information 
by requesting the Deltabeston Wire & Cable Catalog. Write 

ae to Section Y643-9, Appliance & Merchandise Dept., General 
Electric Company, Bridgeport, Conn. Deltabeston Wires and 
Cables are distributed nationally by Graybar Electric Company. 


Hear the General Electric radio programs: “The G-E All-girl Orchestra’’ Sunday 
10 P.M. EWT, NBC. “The World Today” news every weekday 6:45 P.M. EWT, CBS. 
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MAFABESTO 
Designed 


BUY 
WAR BONDS 
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'WORK-SAVING — 

GREENLEE TOCLS 
Steel and Copper Tube 
Benders 


Knockout Punches and 
Cutters 


Cable Pullers 

Joist Borers 

Hydraulic Pipe Pushers 
Spiral Screw Drivers 
Automatic Push Drills 
Electricians’ Bits 

Bit Extensions 

Auger Bits 

Chisels and Gouges 


And many more 







PR se Al ate pipe with a rata na 


“Our GREENLEE Hydraulic Bender saves 50% rigid and thin-wall conduit, tubing or bus bars ] 
| 


on labor hours. We’ve been using it for 14 years ...there’s a GREENLEE Bender to do it better, 
now”, states C. F, Miles, Superintendent, Squire faster, easier ... saving time, labor and money. 
Electric Co., Kansas City, Mo. A record like 

this shows that the GREENLEE Bender pays its WRITE FOR THIS FREE BOOKLET TODAY! 


Seta ' See your electrical distributor or write for free booklets 
own Way—and actually earns money. . s ‘ 
, y ’ today. Get Booklet S-116 on complete line of Hydraulic 
en ‘ and Hand Benders, Catalog 33E on time-saving tools 

Easily carried around the shop”... “simple to ; : 
- : I I for electrical work. Greenlee Tool Co., 1806 Columbia 


set up and operate”... “reduces material spoil- Avenue, Rockford, Illinois. 
age to minimum” are reports received daily 


‘ ° Cet yy with Cpreerbee! 
from other electrical contractors using Get Ready with C7 reerbee, 


GREENLEE Benders. , 
REGISTERED TOOLS 


Make smooth accurate bends where youwant them 


...no kinking or other damage to conduit... GREEN EE 
no waiting for manufactured bends and fittings. 

aie FOR THE CRAFTSMAN 
Whatever your bending job... pipe up to 414’, 
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ILG “VITAL ZONE” 
UNIT HEATERS 


ILG ELECTRIC 
UNIT HEATERS 


ILG SELF-COOLED MOTOR 
PROPELLER FANS 






ILG AUTOMATIC 
SHUTTERS 








ILG PORTABLE 
FANS FOR 
“MAN-COOLING” 
DUTY 










ILG DARK-ROOM 
VENTILATORS 


ILG POWER ROOF 
VENTILATORS 


ILG “B” TYPE DIRECT- 
CONNECTED BLOWERS 





















ILG “BC” TYPE DIRECT. ILG “CC” TYPE DIRECT- 
CONNECTED BLOWERS CONNECTED BLOWERS 


ILG “B’ TYPE 
VOLUME BLOWERS 


ILG “P” TYPE 
VOLUME BLOWERS 


Ld 


Not only can you get a wide variety of heating and ventilat- the [LG-built motor . . . one undivided responsibility ! For help 
ing equipment from ILG ... not only is this equipment on any present or post-war applications of these or other 
available in a complete range of sizes and capacities . . . but ILG products, phone nearby Branch Office (see classified 
you get the extra advantage of a ONE-NAME-PLATE directory) or write us today. 

Guarantee on every size, every type of ILG apparatus. The ILG ELECTRIC VENTILATING co., CHICAGO 41, iLL. 
guarantee covers each product as a complete unit, including 2885 N. CRAWFORD AVENUE * OFFICES IN 38 PRINCIPAL CITIES 







pi | 48-PAGE CATALOG AND DATA BOOK! 
ror 


; Get latest information on the complete ILG line 
from this handy, vest-pocket size, well-indexed cat- 
alog and data book. It’s yours for the asking from 


> 
Zs your electrical distributor or from any ILG office. 
-_— "i 


VITALIZED 
VENTILATION 


AND AIR CONDITIONING 
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HUBBARD AUTOGAps 2x, 


Hubbard Autogaps are absolutely unaffected 
by moisture. Exhaust ports are designed so 
that rain cannot enter. The all-important fibre 
valve element is also unaffected by moisture 
content in the air or actual wetness. Due to 
these planned characteristics there is no need 


hin t 


for sealing Hubbard Autogaps and relying on 
the permanence of the seal. 

Inquiry indicates that engineers have shown 
greatest interest in the elimination of moisture 
from lightning arresters and consequent faulty 
operation. Rain or shine, use Hubbard Autogaps! 


HUBBARD an COMPANY 


PITTSBURGH .. 


. OAKLAND Pry CALIFORNIA . . 


- CHICAGO 
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| eo*For the 3 Dimensional 
supply job of War « Peace 
and the Post-war World 
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Proven by “round the clock” service 
in today’s war plants, and on the 
far-flung battlefronts, Twist-Lock 
Devices will provide an uninter- 
rupted power supply for tomorrow’s 
industrial world. G 
Look to Hubbell for the finest in wal 
wiring devices... Time-Proven... [J te 
Battle-Tested. “7 





é 
volt 

They never disconnect § 
° Oo. 
accidentally Ste 


auf 


HUBBELL en 


mi 


Twist-LocR 


Tieist-ck, Receptacles and Armored Caps are used on 2 is 


these machines supplied to defense plants for drilling, 
& DEVICES 
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| counterboring and reaming holes in multiple operations. 
| HARVEY HUBBELL, INC. BRIDGEPORT, CONN 
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Operating experience shows that the average loads 
on rural taps and branches do not exceed one kilo- 
watt per mile. Crapo Steel Conductor will carry 
these loads, under normal operating conditions, with 
a voltage drop of less than 3%. 


This fact may be determined by calculating the 
voltage drop of a typical line. Let’s consider a single- 
phase, 6900-volt line (with 0.90 power factor) using 
No. 6 B.W.G. Crapo HTC-130 Stranded (3-wire) 
Steel Conductor. The line is to be 9 miles long with 
a uniformly distributed load of one kilowatt per mile. 


To determine the kilowatt-miles, you multiply 9 miles 


(length of line) by 9 kilowatts (one kilowatt per mile for 
9 miles). The result is 8! kilowatt-miles. 


When a load is uniformly distributed along the line, the 
kilowatt-miles will be twice the kilowatt-miles for a load 


a concentrated at the far end. 


The 81 kilowatt-miles, in the example above, divided by 
2is 40% kilowatt-miles. The accompanying table, based 
on kilowatt-miles with the load concentrated at the far 
end of the line, shows that for a 6900-volt single-phase 
line, with 0.90 power factor, the voltage drop for 40 kilo- 
watt-miles is 2%. The voltage drop for 40% kilowatt- 
miles will be approximately the same. 





















More Thaw, “tury the Load” 


on Typical Rural Lines... .. 





y 





Kilowatt-miles of 6900-volt Single-phase and 
12,000-volt Three-phase Circuits, No. 6 BWG 
@rapo HTC-130 Stranded (3-wire) 

Steel Conductor 
(Copyright 1940 by Indiana Steel & Wire Company) 


Kilowatt-Miles with Load Concentrated at Far End of Line 





Power Single-phase 6900 Voltst || Three-phase* 12,000 Voltst 
Factor 
of Load \% 2% 3% \% Bude 3% 
Drop Drop Drop Drop Drop 
1.00 2! 42 63 126 253 379 
0.90 20 40 59 119 237 357 
0.80 19 38 57 115 230 344 








+ Voltages are those delivered at end of line. 
*Three-phase loads are balanced between phases. 


Crapo Steel Conductors combine superior 60-cycle 
alternating-current characteristics with a rugged tensile 
strength which makes for important overall economy. In- 
vestigate the technical and economical advantages of these 
conductors for rural lines! Ask representatives of Graybar 
Electric Company, Distributors, or write for Engineering 
Manual containing complete technical information about 
@rapo Steel Conductors! 


INDIANA STEEL & WIRE COMPANY....... MUNCIE, INDIANA 
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Lower Pole Line Costs 
with 


eB wise wilt ees 






no 
POLES 


Whatever phase your 3-Dimensional Plan- 
ning enters—NOW or in the FUTURE—low 
costs on Pole Line Construction and Mainte- 
nance are always worth attention. 





NATIONAL SUPER-CEDAR Poles are getting 


more action in high places in the INDUSTRY : : 

every year, hecouae of their record for long Five Points of 

life and lowered maintenance. FREEDOM 

The natural long life of CEDAR, its resistance lr or from heavy 

to decay and to infestation by insects—is ae ee 

greatly enhanced by extra-thorough creo- 

soting under sustained high pressure. With 2 Freedom in distribu- 

an incised, pressure-treated to uniform tion along right of ' 

Y2-inch of sapwood penetration their full Ser Freedom in : 

length, these SUPER-CEDAR poles far outlast cok Ge 

the normal lifetime service of average pole 

lines. Freedom in removing 
from line, in restor- 

See the clean, straight, well-tapered appear- ae Ge: i See 

ance of NATIONAL POLES, in the Shots. a eee 

graphs to the left. The upper view shows 

a line of pressure-treated Douglas Fir Freedom from exces- 

NATIONAL POLES, on a line just out of Chi- sive checking in 


cago. The lower photo illustrates the adapt- service. 
ability of NATIONAL POLES to unusual 
assembly. 


Freedom from infec- 
tion—tretort tempera- 
ture kills incipient 


Write for the latest illustrated bulletin decay. 
“Longer Life for the Lifelines.” Yours on 
request. 





NATIONAL POLE 
AND TREATING CO 


500 BAKER ARCADE BUILDING, MINNEAPOLIS 2, MI SOLE) 
BRANCH OFFICES: CHICAGO, ILL. © SPOKANE, WASH. © EVERETT, WASH. 
TREATING PLANTS 


MINNESOTA TRANSFER, MINN * EVERETT, WASH * SPOKANE, WASH 
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* INDUSTRIAL AND MARINE SAFETY TYPE 


| 
No. 42-S Approved by UNDERWRITERS’ LABORATORIES, | 
INC. for safe use in Class 1, Group D locations. Approved by U.S. | 
BUREAU OF MARINE INSPECTION AND NAVIGATION | 
for use in Pump Rooms of Tank Vessels. Has movable stand which | 
serves as guatd. Movable handle, clear glass globe, “‘throw-out” type | 
bulb sockets. Furnished with one 5-volt .3 amp. bulb and one 5-volt | 
-15 amp. bulb, and uses any regular 6- 
volt lantern battery. Switch and principal 
parts are easily removed and replaced, 
permitting quick adjustments or repairs. 
Body of lantern is 21-gauge steel. 


The New JUSTRITE SERVICE LIGHT ® 


No. 17-5 The lightweight plastic Electric Light with the famous 
Justrite Safety and service features. Approved by Underwriters’ 
Laboratories for use in Class 1, Group D locations and by the U.S. 
Bureau of Mines for use in methane gas and air mixtures. Uses 3 
standard size D dry cells to give 1500 candlepower beam which can 
be focused. Signal flasher in easily replaced switch. Can be carried 
upright by belt clip, reversed (for blackouts) by finger ring or 
stood on flat surface. See it today. 


roatne JUSTRITE LANTERNS FOR EVERY USE 


Here is a Justrite Lantern for every use ... and every industry. Railroads yes 

... Ships ... Oil Fields . . . Factories . .. Aircraft ... and our Armed _ No. 4S 

Forces all find good use for the Safety Lanterns, Inspection Lanterns, 

Penlights, Headlights and Floodlights. These Lanterns are available to- 

day only on high priorities. But, after peace, these sturdily built (and 

many new ones, too) will be available for all users. Plan your stock - Gals Mead 
now... and keep your eye on Justrite. Lantern No. 


JUSTRITE MANUFACTURING COMPANY 


Railroad 2063 N. Southport Ave., Dept. M-5, Chicago 14, IIl. 
ype 
No. 40 


All-Purpose 
Safety 


As the years roll by and “Oshkosh Tools” appro 


their 60th year of service, the fact becomes incre 
ingly indelible — that it pays to build a good! 
.... a tool that meets Mr. Lineman’s specificati 
of balance, shape, design, weight, heft, safety, 
all-around adaptability. We have learned ak 
time ago that pleasing the lineman automatics 
pleases the tool buyer. 


LEACH COMPANY « Oshkosh, Wi 












FOR PRESENT-DAY AND PROPOSED JOBS 
atse OF it WRN vies 
For Maximum Performauce 


Given first rank by experienced electrical and maintenance men 
for uniform quality of design and construction, Jefferson Electric 
Transformers, Ballasts, and Fuses invariably are specified when top 
performance is vital. Minimum attention and maintenance, and 

| long life reliability mean lower overall cost. 

yy Jefferson Electric products are handled by leading wholesalers 

for your convenience—specify them when ordering. 
| 








Ballasts with Bottom 
Leads save material and 
time since they may be 
mounted on narrow wir- 
me ing channels above the 





fixture. They are available CERTIFIED 

in the popular capacities: P| nue a oe aa 
i. two- and three-lamp, 40 ay [bs 

wacstwo-and fourm, / J >, | PRANSFORMERS for POWER CIRCUITS 
a 100 watt. eee WOE oe 


FLUORESCENT LAMP . i ae ia 
BALLASTS . 230-460-575 VOLT POWER CIRCUIT 


Long-hour operation demands the best in fluor- 
escent lighting and the best in Ballasts. Jefferson 
Electric Ballasts are available for use with all com- 
monly used fluorescent lamps and in single- and 
two-lamp types. For full data, see new Bulletin 
441-FL, 









JEFFERSON 


Eliminate duplicate high and low voltage circuits. Distribute only | 

the 230 to 575 volt service—and provide the 115 volt current where 
TRANSFORMERS needed for lamps, small tools and appliances by means of Jefferson 
Electric dry type Power Circuit Transformers. , ma 4 












FOR MERCURY LAMPS 










Correctly designed and co- 
ordinated to govern the cur- 
rent through the starting and 
operating cycles of mercury 
lamps, Jefferson Transform- 
ers meet the most exacting 
requirements. They insure 
maintained high efficiency. 
Tested and approved by 
Electrical Testing Laborator- 
ies of New York, they are 
listed also by Underwriters’ 
Laboratories, Inc., and carry the Underwriters’ 
Re-examination Service Label. Indoor and Out- 






























door Transformers are made in all standard capac- Fequire these 
ities, single- and two-lamp types. Cus, they do it aoe 
©Onstructio - 
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COMPRESSING WITH J 1. Whether the joint is to be made 

NICOPRESS TOOL a in the air or on the ground, the job 
can be done faster and easier with 
Nicopress steel conductor sleeves. 


: 
: | SLEEVE BEFORE 
| 
1 
i 


That the Nicopress Method of 
Splicing has completely and 
fully met all these requirements 
has been proven by many ex- 
acting laboratory and field tests 
made by The National Telephone 
Supply Company and a number 
of the leading power com- 
panies and wire manufacturers. 












2. The splice will equal the conduc- 
tivity of the wire and is so tight 
that the conductor cannot pull out. 






3. The completed splice is stronger 
than the rated breaking strength of 
the wire itself. 








COMPLETED 
SPLICE 


mus 


Mercoid “DA” Pressure and Temperature Controls are used on numerous industrial 
applications. Their dependable performance has made them a favorite among leading 


industrial engineers. 
Both, Temperature and Pressure Controls, are equipped with corrosion proof mercury 


switches, and have the same desirable outside adjustment feature. Many ranges avail- 
able. Mercoid catalog No. 600 will give you more detailed information. Write for a copy. 


N, 4201 WEST BELMONT AVE., CHICAGO 41, ILLINOIS 


THE MERCOID CORPORATIO 
ze : Ss : tes : - = Va _ z 
i’ | | Se? Graybak p 


| zy 
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Sow to build 


HIGH-VOLTAGE RELIABILITY 
INTO LOW-VOLTAGE LINES 


Line outages can’t be rated in terms of 
voltage--it takes the time of men to restore 
service, whether the line is 1,000 or 100,000 

volts, and men’s time today is a scarce article. 
Also, because there are so many low-voltage 
lines, it is doubly imperative to build these 
lines well. You can be sure of this when you 
use Q-B insulators and hardware...The same 
designing skill, the same research facilities, 
the same fine materials, and the same manu- 
facturing plant are behind O-B distribution 
materials as behind those for the heaviest- 
voltage applications. O-B low-voltage equip- 
ment is built with a high-voltage point of 
view that shows up in greater reliability... 
And it’s easy to buy O-B distribution mate- 
rials. Just reach for your telephone and call 


your nearest Graybar Electric representative. 
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Qheo Britta. 
MANSFIELD, OHIO 


CANADIAN OHIO BRASS CO.,LTD., NIAGARA FALLS, ONT. 
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_ INSULATED CLEvVis 
See bere berdcer> 





ee Sone 
clamp range o 
cable sizes. Fits angle 
construction from 10 to 


120 degrees. 


UNIVERSAL STRAIN 
CLAMPS—Develop full 
eable ultimates. Slip 
in excess of 90 
per cent of ultimate. 


INSULATORS—AIll 
made of fine, high-volt- 
e, wet ware porcelain. 


manufacturing 
and design standards 


show up in superior per- 
formance. 


NEUTRAL CLAMPS— 
neutral 
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INSULATIONS AND SHEATHS 
ON SIMPLEX WIRES AND CABLES 


During the past few months a new synthetic rubber compound has been de- 
veloped to replace each special purpose natural rubber insulation and sheath 
that has been used on Simplex wires and cables. The results seem miraculous 
but they are not the result of wishful thinking or crystal gazing. They are solid 
facts, based on knowledge and skill accumulated during the past sixty years, 
which make it possible for us to make the most of new insulating materials 
and do it quickly. 


If you use insulated wires and cables for any purpose 
you will be interested in what we have accomplished 
with the synthetic rubber insulations and sheaths that 
are now being used on all Simplex wires and cables. 
The story is told in an up-to-date booklet entitled “A 
Report to Industry on Simplex Synthetic Rubber Insu- 
lations”. It.is now being printed and we would like to 
send a copy to you as soon as it is ready for distribu- 
tion. A request by postcard or letter to the Simplex 
representative nearest you or direct to us at Cambridge 
will have prompt attention. 
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Simplex Wire & Cable Co., 79 Sidney Street, Cambridge cn ETE 


WIRES and CABLES 
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ESIGNED for high quality fluorescent light- 
D ing at lower cost, the BEACON is a “honey” 
for lighting essential offices or drafting rooms. 
Provides smooth, shadowless light to help handle 
paper work faster and reduce eyestrain. 


Maintenance is especially easy since there are no 
horizontal surfaces on which dust can collect. 
Hinged louvers make lamp replacement easy. 


Etched, ribbed glass on the side panels gives 
smooth, pleasing light; louvers on the bottom of 
the unit prevent direct view of the lamps. 


Ballasts are only partially enclosed — which 
means cooler, better operation. 


ask Your G1 
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The new BEACON is of all-steel construction. 
Metal end caps are pierced in a decorative design 
and are backed up with diffusing, translucent 
plastic. And you can offer this 4-lamp fluorescent 
unit in stem suspension as pictured, or with 
close-up mounting for low-ceiling areas. Get the 
details NOW from Graybar or write us. 


= 


* * * 
ALSO THE CAPTAIN 


A new, low cost, exposed lamp 
fixture by Wakefield. 4-lamp 
unit . . . available through 
Graybar. 


baAR HOUSE ABOUT 


uentine EQUIPMENT sy Wakefield 


fr SPOT LIGHTING FOR WAR PRODUCTION .. . FOR PEACETIME FUTURE 
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INustrations Actual 
Size For No. 4 Solid 
Copper Wire 


Furnished in Sizes 
from No. 8 Strand to 
250 MCM Copper 
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" 3145 Carroll Ave., Chicago, Illinois 


Summary of 
RELIABLE PRODUCTS 


Split Bolt Connectors—for Copper 
igs 


Special Plated Connectors —for 
Aluminum, Plated or Steel Wires 


Service Entrance Connectors, Flip- 
on Tap Clamps, Ground Rod 
Clamps and Solderless Lugs 
Straightline Splices and Dead 
Ends for Distribution and Trans- 
mission Lines 

Splicing Sleeves for Overhead 
and Underground Construction 
Cable Pulling Grips, Steel or 
Bronze 

Cable Hangers, Zinc or Copper 


Telephone Protectors, Cable Ter- 
minals, Outside Plant Specialties 
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SAFE PRACTK 
REQUIRES 
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SALISBUR'! 
RUBBER™ PRQTECTIVE DEVIC 


FOR LINEMEN AND OTHERS WHO WORK 
ON OR NEAR ENERGIZED EQUIPMENT. 
APPROVED BY SAFETY ENGINEERS FROM 
COAST TO COAST. « ADOPTED FOR 
SAFETY BY PUBLIC UTILITY COMPANIES 
EVERYWHERE. + DESIGNED FOR MAXIMUM 
DEPENDABILITY AND CONVENIENCE 
IN USE. «+ MADE FROM HIGHEST 
GRADE MATERIALS BY THE PIONEERS 
IN MANUFACTURE OF RUBBER 
PROTECTIVE EQUIPMENT FOR LINEMEN] 


Write for Catalog L-4 


W. H. SALISBURY & Ci 


GENERAL OFFICE AND FACTORY 
401 NORTH MORGAN STREET, CHICAGO 


Yy 
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A DEVICE FOR EVERY ELECTRICAL HAZARD 
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Compare a Wheeler 1944 RLM 
Fluorescent Fixture with any other 
fixture made in accordance with 
latest WPB requirements. Its trim, 
compact appearance truly indicates 
its simple, sound engineering, out- 
side and in! 

Wiring channels, for example, are 
hollow steel I-beams combining 
light weight and extreme rigidity. 
Provide durable support, easy ad- 
justable suspension, instant access 
to starter switches. 

The reflectors, too, are typical 


Wheeler “Skilled Lighting” .. . de- 
signed with the “know how” of 62 
years’ experience. Made from tough, 
non-flammable, moisture - resistant 
material ... chip-proof, washable 
enamel, inside and out. Rugged, 
light-weight, durable. And higher 
in lighting efficiency than many por- 
celain-enameled metal reflectors! 

Write for detailed Bulletin 72. 
Wheeler Reflector Co., 275 Con- 
gress St., Boston 10, Mass., .. . 
New York City. Representatives in 
principal cities. 


DISTRIBUTED. EXCLUSIVELY THROUGH ELECTRICAL WHOLESALERS 


Continuous Installations easily made by sim- 
ple connection of adjacent ends with speedily- 
applied couplings. Note accessibility of starter 


Rigid, weight-conserving wiring channels. 
Easily accessible operating parts. Reflec- 
tion factor not less than 85% gives better 
than 80% overall efficiency in 48” two-lamp 
units, 76% in three-lamp units, 74% in 60” 
two-lamp units. 


switches. 


“C-Clamp” Hangers, easily attached, fully 
adjustable ... afford conduit, messenger cable, 
rod or close-to-ceiling suspension. Loops set 
each end of wiring channel provide for chain 
suspension. Ample knockouts offer a choice 
of entrance and permit straight-through wir- 
ing of entire row of fixtures? 
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LIGHTING EQUIPMENT SPECIALISTS SINCE 1881 
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Weston Movet 785 Industrial Circuit Tester 


¢ The growing use of electronic devices and other sensi- 

RANGES tive circuits throughout industry poses no new instn- 
D-C Voltage —Meosurements from 10 millivolts ment problems for contractors or maintenance depart 
to 1000 volts (20,000 ohms per volt) in full scale . 4H : 
ranges of: 1/10/50/200/500/1000 volts. (Up ments WESTON equipped. The familiar Model 785, with 
. ar volts with very compact external mul- its high sensitivity and broad range scope, answers these 
iplier. ° : 
ik ties tents ton bt oo newer measurement requirements. But more . . . it also 
= afeatian fA io a ee covers most of the usual maintenance needs. 
D-C Current — Measurements from 0.5 micro- Model 785 furnishes another example of WESTON’S 
ampere to 10 amperes, in full scale ranges of: : ‘ : ‘ams : ’ 
a) utcuaaeen {fea/oeh aieaaace, 1 engineering foresight . . . designing instruments always 
omperes. (Higher ranges with external shunts.) with the needs of to-morrow in mind. Other WESTONS, 


A-C Current — Measurements from 10 milliom- . . . . , 
peres to 10 omperes, in full scale ranges of: equally important for efficient maintenance in the days 


-5/1/5/10 amperes. Higher ranges, up to 1000 to come, are the time-saving WESTON Clamp Ammeter, 


amperes, with external current transformers. 


istehtnien ns titicinbice tee he ok Ot and the WESTON foot candle meters which measure all 


megohms in full scal f: 3,000/30,000/ . ahti ; i i , 
rae, cantor ce moe ser geod types of lighting direct . . . without correction factors 


ore: 25/250/2,500/25,000/250,000 ohms. Weston Electrical Instrument Corporation, 578 Freling- 
huysen Avenue, Newark 5, New Jersey. 


laboratory Standards. . . Precision DC and Specialized Test Equipment. . . Light 
AC Portables . . . Instrument Transfomers Measurement and Control Devices. . - 
... Sensitive Reloys...DC, AC, and Exposure Meters...Aircraft instruments... 
Thermo Switchboard and Panel Ir--truments. Electric Tachometers...Dial Thermometers. 
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“Neither rain, nor snow, 
hor gloom of night...” 


“aS are made as you would 
like to have them made. Under 
exacting step-by-step quality produc- 
tion control! 


They're tough and strong — built to 
withstand any change of weather. 


They defy rain and snow and sleet. 
They stand faithfully on guard 
through the hottest days of summer, 
the coldest nights of winter. 


Many of these famous insulators are 
still in use after 20, 30, and even 50 
years of service. 


Dependable, long-life service! That's 


what you get when you specify Hemin- 


gray Insulators! 


Hemingrays are sold by principal 
jobbers and are manufactured by 
Owens-Illinois, Hemingray Division, 
Muncie, Ind. 


OWENS- 
ILLINOIS 


HEMINGRAY DIVISION + MUNCIE, IND. 





fe GraybaR Wise SERVIC 


FIRST, LENGTH OF EXPERIENCE! The accumulated experience 
of seventy-five years in the electrical industry reaches you — via 
Graybar. 


SECOND, BREADTH OF LINE. Superior electrical products from 
more than two hundred manufacturers flow to you — via Graybar. 





- _ THIRD, DEPTH OF KNOWLEDGE. Graybar has trained Special- 
| ists in all fields, such as line-construction, lighting and power 
apparatus. The services of these men are yours for the asking. 










Graybar brings you the supplis 
you need for war, today. We at 
prepared to aid conversion prob 
lems as the availability probles 
eases. Finally, we will mobili 
new product information to help 
you plan for tomorrow as fast 4 
it is released. We suggest that yo 
call Graybar, today. 











Ober Made Vice-President 
of Cleveland Utility 


Dean C. Ober was elected a vice- 
president of the Cleveland Electric 
Illuminating Co. at a recent meeting of 
the company’s board of directors and 
will be in charge of engineering and 
operations. 

Mr. Ober began his career with the 


- 





company while a student of electrical 
engineering at Case School of Applied 
Science, working for the company dur- 
ing his college vacations. He was grad- 
uated from Case in 1913, and the fol- 
| lowing year went to work for the com- 
pany as an electrical engineer. In 1933 
he was promoted to executive engineer, 
and Jater was appointed manager of 
operations. 


> A.tsert E. Graver, secretary of the 
British Columbia Electric Railway Co. 
at Vancouver, B. C., has been elected 
vice-president of the B.C. Power Corp., 
which controls the British Columbia 
Electric Railway Co. Dr. Grauer suc- 
ceeded the late William Saville as secre- 
tary in 1939, 


> Crorce L. A. THomson, of the test- 
ing laboratory, Public Service Electric 
& Gas Co., Newark, N. J., has been ap- 
pointed assistant to the laboratory engi- 


ELECTRICAL WORLD e@ June 


neer. Mr. Thomson was employed in the 
testing laboratory in 1906 and has 
served as electrical division chief since 


1923. 


> Frep S. Mason, Brockton (Mass.) 
Edison Co., has been elected chairman 
of the Lighting Engineers Club of New 
England, Frank H. Jones, Lowell 
(Mass.) Electric Light Corp., being 
vice-chairman, and Frank Spanno, 
Malden (Mass.) Electric Co., secretary- 
treasurer. Frank T. Hitchcock, Boston 
Edison Co., is the retiring chairman. 


New Appointments Made 
by Wisconsin Utility 


Wisconsin Public Service Corp., has 
announced changes in executive per- 
sonnel occasioned by the resignation of 
Allan C. Davey, sales manager, who has 
joined the Clark Water Heater Division 
of the McGraw Electric Co. in a similar 
capacity. Arnold G. Bur, assistant treas- 
urer and division auditor at Green Bay 
since 1930, has been appointed to suc- 
ceed Mr. Davey. He will continue to live 
at Green Bay and will move the sales 
manager's office there. Mr. Davey was 
located in Oshkosh. 

A new position, that of assistant sales 
manager, has been created and will be 





A. G. Bur 


24, 





filled by Dale Remington, at present 
advertising manager. Mr. Remington 
will continue to have his office at Green 
Bay and will add the new duties to those 
previously handled by his department. 
He has been employed since 1925 in 
sales and advertising positions with the 
compny at Green Bay and Oshkosh. 
Effective at the same time is the ap- 
pointment of Robert C. Horn as divi- 
sion auditor at Green Bay, succeeding 


Mr. Bur. 


S. B. Williams Elected 
President of I.E.S. 


S. B. Williams, editor of ELectTRICAL 
Wor.p, who was elected president of 
the Illuminating Engineering Society 
(Evectrica, Wor.tp, June 17, page 4), 
has been active in the Society for sev- 
eral years, serving as chairman of its 
advisory planning committee since it 





was created in 1940, and as a member 
of its post-war planning committee. 


Mr. Williams has been editor of 
ELEctRICAL WoRLD since 1938. He first 
joined the staff in 1914, resigning in 
1922 to become managing editor and 
later editor of Electrical Record. Two 
years later he left that paper to take 
charge of the Electragist as editor and 
manager. In 1928, when the Electragist, 
since known as Electrical Contracting, 
was purchased by the Electrical Trade 
Publishing Co., Mr. Williams remained 
as editor, until his transfer to the man- 
aging editorship of ELectricaL WorLD 
in 1936. 

Mr. Williams received the degree of 
electrical engineer from Princeton in 
1914. He is chairman of the Lamme 
Medal Committee and a member of the 
Post-War Planning- Committee of the 
American Institute of Electrical Engi- 
neers. For the past two years he has 
been secretary of the James H. McGraw 
Awards .Committee for recognition of 
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= CABLE 
Seis Sneed: 


FOR 
EVERY JOB 


THERE’S AN 


O. Z. has added many new fittings to 
their line of Cable Terminators to meet 
the increased demand for their use in 
sewerage disposal plants, oil refineries, 
steel mills, office buildings, power stations, 
synthetic rubber plants, pumping stations, 
chemical and industrial plants, etc. In 
expanding their line of Cable Terminators, 
O. Z. engineers have drawn upon their more 
than 25 years close association with electri- 
cal industries to produce a complete line of 
fittings for use with lead covered and rubber 
covered cables in the following classifications: 
( 

%, ee TERMINATING POTHEADS, substantial units 
for sealing conduit and cable ends. This fit- 

ting has ample space for sealing compound. 









A COMPOUND BUSHINGS, compact sealing units 
used where space is limited. Small reservoir is 
provided for compound. 


€} SEALING BUSHINGS, for use in cabinets, con- 

trol boxes, etc. No compound chamber 
ey, is provided and with its reduced 
ie, height a minimum of space 


% is required. 


AT A GLANCE, find the proper fitting among a 
‘55 classified photo-diagrams, each complete 
with description, dimensions and prices in 
O. Z.’s new 144-page catalog. Results of tests 
made by an independent testing laboratory 
will be found on page 24 of the catalog. Con- 
tains similar information on more than 160 
O. Z. fittings including CONDUIT FIT- 





TINGS * JUNCTION BOXES * SOLDER- HORIZONTAL TERMINATORS hove ty 
permitting their use in any position. ? 


LESS CONNECTORS *« POWER CON- 
NECTORS * GROUNDING DEVICES. 
Designers and engineers who are plan- 
ning post war building or reconversion 
can enjoy the purchasing advantage of 
using ©. Z. as a single high-quality 


i source of supply. 
YP 










Write on your 
business letter- 
head for your 
free copy. “*J'' TERMINATORS incorporate 
the general principles of O. Z. 
Terminators, with the addition of 
oe collapsible feature making an 
easily installed device for termi- 
nating and sealing or as a pulling 
ond splicing chamber. 
@ 672 


a ELECTRICAL MFG. CO. 


© 262 BOND STREET - BROOKLYN,2 N. Y. 
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meritorious achievement among ¢ ¢. 
trical men. 


> J. L. Sores has been named sa ‘ty 
engineer of the Alabama Power Co. ty 
succeed Joe Speed, resigned. \{;. 
Shores has been in the safety depart. 
ment of the company since 1925 and 
since 1938 has been safety engineer {o, 
the eastern and western divisions, (or. 
gas and Gadsden steam plants,-and | ay 
and Mitchell dams. 


N. Y. Electrical Society 
Elects New Officers 


George F. Bateman, dean, Schools of 
Engineering, The Cooper Union, was 
elected president of the New York Elec. 
trical Society at its annual meeting held 
recently. 

Other officers elected were: first vice. 
president, Dr. Colin G. Fink, professor 
of electrochemistry, Columbia Univers. 
ity; second vice-president, Dr. Ernest 
Weber, research professor of electrical 
engineering, Polytechnic Institute of 
Brooklyn. E. E. Dorting, of the New 
York City Transit System, was re- 
elected treasurer. Preston S. Millar, 
president of Electrical Testing Labor. 
atories, Inc., who has served as presi- 
dent during the past year, becomes jun- 
ior past president for the 1944—45 term. 


> Howarp K. Hatwican has been 
elected president of the General Gas & 
Electric Corp., operating unit in the 
Associated Gas & Electric system, suc- 
ceeding Denis J. Driscoii, who con- 
tinues as a director and member of the 
executive committee of General Gas 
and as a trustee of Associated Gas & 
Electric Corp. Mr. Halligan has been 
vice-president of the utility since 194), 
and is chairman. of its executive com- 
mittee. He was graduated from Anm- 
herst College in 1930, and joined the 
staff of the trustees of Associated Gas 
& Electric in 1940. 


> Artnur V. Wicker has been elected 
president of the National Carbon Co. 
Inc. and Canadian National Carbon Co., 
Ltd. He has been connected with the 
organization continuously since 1910 
with the exception of three years as head 
of the department of chemistry at Bald- 
win Wallace College. Mr. Wilker has 
been responsible for production and 
important research work in the manu 
facture and use of carbon and graphite 
products. JoHN M. SPLANGLER, formerly 
a vice-president, has been appointed 
vice-president and general manager. 
Mr. Spangler joined the company ™ 
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iw one to have been at last 152 
years old and possibly 200. 














ve all vertebrae. Its usual life 
is up to 100 years, but records 











What you want most in a capacitor is what you are 
sure of getting in TOBE Capacitors: . . . long life! 
Your proof is in Tobe’s enviable record of practically 
no “returns”. Frequent, rigid inspections eliminate 
uncertainty. Constant research brings constant im- 
provement. The original capacitor with hold-down 
bracket, Tobe OM-601, offers many definite advan- 
tages. This capacitor is strong, compact and space- 
saving. The hold-down bracket permits the use of 
either inverted or upright terminals, with wiring 
underneath or on top of chassis. Write for details 
and samples (1.0 mfd and 2.0 mfd). Tobe engineers 
are glad to be of service. 


Wn 4 6. eS 8 7 « « OM SHUNT RESISTANCE 


RATINGS 05 to 2.0 mfd. 600 V. D. C. 05 to 0.1 mfd. 20,000 megohms 
05 mfd. to 1.0 mfd.1,000 V. D.C. _—-25 to 0.5 mfd. 12,000 megohms 
SN ceeNY tame... . 10% . £2 22 22 mel. 12,000 magohms 


POWER FACTOR 


TEST VOLTAGE . . . Twice D.C. rating Fe 1,000 coxdes-+002 t0 .005 


GROUND TEST . . . 2,500 Volts, D.C. CONTAINER SIZE 


OPERATING TEMPERATURE .. 55°F to 185°F Width %”, length 154,”, ht. 2%” 


MOUNTING HOLE CENTERS 2. 2. 2 5. 1%” 


4 small part in Victory Today.. A BIG PART IN INDUSTRY TOMORROW 
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SPECIFICATIONS TOBE OM-601 CAPACITORS 
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TIME in INSTALLING 


HE U-Snub Grip on wires em- 


ployed in Sheldon Split-bolts, 
together with the diamond-hard 


frictional efficiency in the threads, 
results not only in the highest grip- 
ie pressures ever achieved by split- 
olt connectors but in saving both in 
TIME and effort in making installa- 
tions. «a* 
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Send for Full 
Information 


Sales Agents: We now have some excellent open territories. 





TIME in SERVICE 


HE non-loosening, vibration-proof 

assembly of Sheldon Split-bolts, as 
the result of additional, tremendous 
pressures obtained by diamond-hard 
surfaces and precision workmanship, 
assures a PERMANENT connection 
that will stand the test of TIME. 


Loosening of split-bolt connections is 
caused by “flowing” in the conductor 
material and not by the nut loosening. 
Low pressures result in small bearing 
surfaces. The extremely high pressures 
obtainable with Sheldon Split-bolts im- 
measurably increase the bearing surfaces 
by flattening the wires against each other. 

The greater the bearing surface, the 
greater the resistance to “flowing”. 
Sheldon Split-bolt pressures increase con- 
tact-areas as much as five and six times, 
thus holding conductors together in a 
vise-grip that laughs at the passage of 
TIME. 


SHELDON Service Corporation 
Long Island City, N. Y. 
Makers of: SPLIT-BOLT and 
NO-BOLT Connectors; Limiters; 
Crab- Joints; Kompress Hydraulic 
Press Auxiliary Connection Blocks 
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1915. In 1934 he was made gen-rq] 
sales manager and in 1940 became \ ‘ce. 
president. W. B. Pritz, who has })<en 
general works manager, Cleveland, was 
also made a vice-president in charge of 
manufacturing. 


Assistant Sales Managers 
Named by Kelvinator 


In a move toward the post-war expan. 
sion of home office operations and ex. 
ecutive responsibilities, Charles T. Law. 
son, Nash-Kelvinator vice-president in 
charge of the Kelvinator appliance diyj. 
sion, has announced the appointment of 
three assistant general sales managers, 

“Although many of our executives are 
spending a major portion of their time 
on our war production, it is not too 
early to start taking the steps necessary 
to set up the type of an organization we 
must have to handle the greatly in- 
creased volume of business which we 
expect to do in the years following the 
war,” the announcement stated. “From 
these appointments will develop highly 
specialized and completely contained 
departments which will enable us to 
broaden and intensify our various sales 
activities, and, in doing so, better serve 
both our wholesale and retail selling 
organizations .. .” 

E. R. Legg has been appointed as. 
sistant general sales manager in charge 
of the commercial and contract division. 
With Kelvinator since 1927, Mr. Legg 
has specialized for the past year in de- 
veloping a comprehensive post-war pro- 
gram for the products of the division he 
now heads. 

D. A. Packard is named assistant gen- 
eral sales manager and will be directly 
responsible for sales and merchandising 
activities on all Kelvinator household 
products. He has been with Kelvinator 
since 1940 and has served as eastern 
sales manager for the past few years. 

T. A. Farrell has been named as 
sistant general sales manager in charge 
of operations ineluding supervision of 
eastern, western and Pacific Coast re- 
gional managers, as well as business op- 
erations in the home office. 


> Frep H. Haccerson, vice-president 
and a director of the Union Carbide & 
Carbon Corp., was elected president of 
the corporation at a recent meeting of 
the board of directors, succeeding Ben- 
jamin O’Shea who has been president 
since 194] and now becomes chairma 
of the board. Mr. Haggerson has been 
associated with Union Carbide & Car- 
bon Corp. for 25 years. 


» Netson C. Hazettine has been 4p 
pointed director of information for the 


June 24, 1944 








=== 





mL Lt 
CAPACITORS 


eM Lede Ces 
Dion Se aati 


@ Uniform voltage stress 
@ low max. voltage gradient 


@ Contacts SOLDERED to foil 
— internal arcs avoided 


Working closely with leading 
welding equipment manufac- 
turers in the rapid development 
of Capacitor-Discharge units, 
Sprague has produced a line of 
specially-designed capacitors that 
have proved eminently successful 
in this exacting application. The 
dielectric of these Sprague Weld- 
ing Capacitors is a high-quality 

paper impregnated with an oil specially processed to 
assure a more nearly uniform stress throughout the 
units and a lower maximum voltage gradient. Longer 
life is the natural result. A special construction feature 
wherein contacts are painstakingly soldered to the foil 
minimizes danger of internal arcs with consequent 
gaseous discharges that might eventually ruin the 
Capacitors. 


For the latest developments in this field—whether 
for original capacitor-discharge welding equipment 
or replacement purposes—write Sprague. 


SPRAGUE ELECTRIC CO., North Adams, Mass. 
(Formerly Sprague Specialties Co.) 
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man. Mr. Hazeltine, who has been qs. 
sociated with trade magazines in th, 
Portland, Ore., area, previously sp: nit }3 
years in public relations work with firms 
including New York Edison Co., } rank 
Presbrey Co. and Young & Rubicam, 
Inc., which handled advertising for the 
Tennessee Valley Authority. 








ENGINEERING HONORS—Dr. Sanford A. 
Moss (right), General Electric consultant 
| internationally celebrated for his pioneer 
work on airplane superchargers and a dis- 
tinguished contributor to the development 
of compressors, steam and gas turbines, 

received the annual New England award 
of the Engineering Societies of New Eng- 
land, Inc., at Boston recently for his 
achievements and character. President 
Harold C. Hamilton (left) of the E.S.N.E., 
who is also head of the Boston Edison 
laboratory, made the presentation, empho- 
sizing Dr. Moss’ “exceptional service to our 
nation throughout a period embracing two 
world wars” 


The Army’s SCR-299’s went ashore with the wave of 





Allied assault troops that split the 2nd front wide open. 


These mobile radio units rolled up on the beachhead early 





in the battle to serve as vitally important front line com- 
> Frank R. Deakins has been made 
president of RCA Victor Co., Ltd., of 
Canada, a wholly owned subsidiary of 
the Radio Corp. of America. Mr. 
Deakins rejoins the Canadian company 
in which he held the position of execu- 
tive vice-president from 1932 to 1934. 
A graduate of Alabama Polytechnic In- 
stitute, Mr. Deakins first became ass0- 
ciated with the radio industry when he 
was with the General Electric Co., be- 
coming sales manager of the radio de- 
partment. He joined RCA in 1930 as 
assistant to the president when RCA 
began to manufacture its own radio and 
electronic equipment. He was made 
manager of RCA’s engineering products 
division in 1931 and the next year 


munications weapons to coordinate and direct striking 
power of the land, sea and air forces... . In truck or 
duck, the Hallicrafters-built SCR-299’s go “austin: and 
; are sturdy enough to withstand front line action. Highly 


dependable and powerful, they “get the message through.” 


hallicrafters ravio -t-« 


BUY A WAR BOND TODAY! 





THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 


Bonneville Power Administratic, 1, 
fill the position vacated by Henry < lder. 
AND ELECTRONIC EQUIPMENT, CHICAGO 16, U.S.A | 
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Bike 
INSULATING OIL 
free of 
MOISTURE—AIR 
and harmful ACIDS 


The BUCKEY 


“HYDROVOLIFIER™ 


1. A PORTABLE, COMPACT MACHINE 
Permits servicing of transformers in place without 
service interruptions. 

2. LOW OPERATING COSTS On larger 
models less than one cent per gallon. 

3. A CONTINUOUS PROCESS Oi! from 
transformer flows through Hydrovolifier is re- 
turned to transformer in a continuous circuit. 


4. SIMPLE, AUTOMATIC OPERATION 
Only three connections are made in the inlet and 









WRITE FOR HYDROVOLIFIER BULLETIN 


. ratus. Write for your copy 


outlet lines and power circuit. Temperatures and 
pressures are automatically controlled. 


5. LARGE CAPACITY Three standard sizes— 
100 gal. per hr.—300 gal. per hr.—500 gal. per 
hour. Oil serviced in a single pass through the 
apparatus. 


6. A CLOSED SYSTEM In the Buckeye Proc- 
ess oil is treated at low temperature under high 
vacuum. No air comes in contact with oil during 
processing. 







@ Contains information 
on factors affecting per- 
formance of insulating 
oils—how the Hydrovoli- 


fier works; design and 


construction of the appa- 


today. 


* 


BUCKEYE LABORATORIES CORP. 


965 EAST 667":STREET 
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A BLAZING TRANSFORMER must be extin- 
guished within a few seconds — before flames 
spread destruction through the entire instal- 
lation. To make sure of immediate action, 
many utilities protect oil-filled equipment 


witha... 


GRINNELL MULSIFYRE SYSTEM 


MULSIFYRE SYSTEMS oper- 
ate on the principle of emulsifying 
blazing oil with a driving spray of 
water. 

The oil is turned into a liquid 
which is incapable of burning. Fire 
is extinguished in a few seconds and 
reignition is prevented. 

Complete separation of water 
and oil takes place in a few hours 
..- leaves oil undamaged. 

There is absolutely no conduc- 
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INVESTIGATE this simple, sure oil fire 
protection. Write for Data Book by 
Underwriters’ Laboratories. 
Grinnell Company, Inc., 
Providence 1, Rhode Island. 


Branch offices in principal cities. 





tivity along the discharge of a Mul- 
sifyre projector when spray strikes 
conductors carrying high voltages. 
Mulsifyre Systems are perma- 
nently installed ...they operate 
automatically or manually. 
Recommended by Underwriters’ 
Laboratories for use in extinguish- 
ing fires in flammable oils immisci- 
ble with water, wherever such oil is 
a fire hazard ~ in transformers and 
other oil-filled electrical equipment. 





joined RCA Victor Limited of Canad, 
as executive vice-president. He returned 
to RCA Victor, Camden, in 1934 to bg. 
come manager of the special apparaty, 
division. Since the entry of the United 
States into the World War, Mr. Deakins 
has been executive assistant to the gep. 
eral manager. 


> A. G. Berccren, West Orange, \. J, 
and Cuartes D. Geer, East Orange, 
have been appointed vice-presidents of 
Thomas A. Edison, Inc. Mr. Berggren 
is manager of the special products diyi. 
sion and Mr. Geer general manager of 
the instrument division. Mr. Berggren 
has been with the company 17 year; 
and worked directly with the late 
Thomas A. Edison as superintendent 
of his laboratories. Mr. Geer conducted 
an engineering firm in Connecticut be. 
fore joining the Edison organization 
eight years ago. 


> Wim Hatton has been elected 
a vice-president of the International 
Standard Electric Corp., manufactur. 
ing affiliate of the International Tele. 
phone & Telegraph Corp. Mr. Hatton 
was formerly manager of the telephone 
division of the Federal Telephone & 
Radio Corp., which is a subsidiary of 
L.T.&T. 


> Everett G. Acer, who for the past 
15 years has served as a salesman for 
the midwest sales district of General 
Electric’s lamp department, has been 
promoted to the position of manager of 
that district with headquarters a 
Kansas City. Mr. Agee is filling the 
vacancy occasioned by the death of 
Howard F. Viot. 


> Water P. Hoacranp, Graybar vice: 
president and central district manager 
with headquarters in Chicago will re- 
tire from the company after 44 years 
of service. He will be succeeded by 
Greorce J. Cossmann, formerly assist: 
ant central district manager who will 
take over his predecessor’s duties 4: 
central district manager, which include 
supervision of the Chicago main house 
and the branch houses in Indianapolis, 
Grand Rapids, Milwaukee, Davenport, 
Hammond, Peoria and Des Moines. 
Both men have been continuously ider- 
tified with the Graybar organization in 
the Chicago area since 1900. W. E 
Guy becomes district commercial mat 
ager at Chicago, succeeding J. H. 
GLEASON, who, pending his retirement 
in a short time will remain in an a¢- 
visory capacity. Mr. Guy started with 
Graybar in 1924. 


> Freon J. Wetuouse, chief of ‘the 
light control section of the mint 
region of the Office of Civilian, De: 


fense, has returned to his former p0* 
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Note the ASCO Automatic 
Transfer Switch and Engine Starting 
Relays on this ELECTRIC SERVICE Switchboard 


The switchboard illustrated is manufactured by Electric Service Control, 
Inc., Newark, N. J. It is designed to start an emergency Diesel upon 
failure of normal service and then transfer the load to the emergency 
,; source. Upon restoration of normal service the load is automatically 
restored to it. 


This places a great responsibility upon the automatic transfer equipment 
to provide continuity of service to important apparatus. 


That Electric Service relies upon ASCO Automatic Transfer Switches and 
Relays for this important application is evidence of their adaptability 
and reliability. 


(arene TRANSFER SWITCHES 
include < REMOTE CONTROL SWITCHES 
| contactors RELAYS 


We also manufacture a line of Solencid Operated Valves for Automatic and Remote Control of 
Liquids and Gases 


——¢uiomatic Switch Co— 


41-C East 11th Street, New York 3, N. Y. 
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tion as lighting specialist in aviation, 
marine and street lighting fields for 
Westinghouse Electric & Manufactur- 
ing Co., San Francisco. Recent relax- 
ation of dimout lighting controls in 
San Francisco enabled him to relin- 
quish this work for OCD, but he will 
continue as light control consultaxt 
with that agency. Mr. Wellhouse has 
been identified with Westinghouse in 
San Francisco for 15 years. 


> C. Swain Lumtey, formerly general 
manager, Roller-Smith Co., Bethlehem, 
Pa., has rejoined the engineering staff 
of Smith, Hinchman, and Grylls, Inc., 
architects and engineers, Detroit, Mich. 
in the capacity of industrial engineer- 
ing manager. Mr. Lumley left Detroit 
to become associated with the Roller- 
Smith Co. in 1939 as district engineer of 
the Midwest district, Chicago, IIl., and 
was transferred to Bethlehem, Pa., in 
1942 as co-ordinating engineer and later 
appointed general manager. He has been 
associated with the power and consult- 
ing engineering field for the past 25 
years, having started with the New 
York Edison Co. in 1919. He left that 
utility in 1926 to join the engineering 
department of Smith, Hinchman, and 
Grylls, Inc. 


OBITUARY 
Joe H. Gill 


Joe H. Gill, president and chairman 
of the board of the Electric Power & 
Light Corp., and president of United 
Gas Corp., died on June 16 of a heart 
attack in New York at the age of 58. 
Since 1935, Mr. Gill had supervised the 
development and refinancing of the 
subsidiary companies of Electric Power 
& Light Corp. 

Born in Kerrville, Tex., Mr. Gill re- 
ceived an electrical engineering degree 
from the University of Texas in 1910. 
Following graduation he began his 
career with the General Electric Co. in 
Schenectady, N. Y. After two years he 
became associated with the Texas Power 
& Light Co. in Dallas in an engineering 
capacity, advancing to general super- 
visor of design and construction of elec- 
tric distribution and transmission sys- 
tems. From October, 1917, to Decem- 
ber, 1918, he was in the service of the 
Government and had charge of elec- 
trical design and layout of power equip- 
ment for the American Ordnance Base 
Depot in France. 

Following military service in World 
War I, he became identified with the 
Dalas Power & Light Co., beginning as 
salesman and advancing to assistant 
general manager of design, construction 
and operation of the company’s plants 
and systems. 

In 1925 he went to Florida to assist 
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THE DIVERTER POLE GENERATOR 
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(Volt-Ampere characteristics charging a 60 cell Oil Switch Battery) 
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> 


insures Un-attended Automatic Charging For Standby 
and Control Batteries 


With the DIVERTER POLE GENERATOR you get CONSTANT CHARGING VOLTAGE that 
insures:—Control of the charging voltage within very close limits—a proper trickle charge 
to the battery at all times, keeping it in a fully charged healthy condition—a continuous 
floating charge night and day—an elimination of any manual attention of the charging. 
With this CONSTANT CHARGING VOLTAGE the 
generator carries all load within its capacity and 
automatically shifts all excess load onto the battery 
(note curve). 
These advantages secured thru the inherent char- 
acteristics of the DIVERTER POLE GENERATOR 
greatly increases battery life and efficiency by auto- 
matic control of the voltage. 

WRITE FOR BULLETIN No. 96 

GIVING FULL DETAILS 


The G&lectric Products (Co. 


1731 CLARKSTONE ROAD - CLEVELAND 12, OHIO 








HIGH TENSION 
PORCELAIN 
INSULATORS 


+++ fOr 


VICTOR INSULATORS INC 


VICTOR, NEW YORK 
The Mark of Good Tusulators... 
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in the development and acquisition of 
tae properties which ultimately became 
those of the Florida Power & Light Co, 
He was made vice-president of that 
utility in 1925 and served as its presi. 
dent and general manager from 1929 to 
1933. 


Greystone. Stoller 


In 1933 he was brought to New York 
by Electric Bond & Share to act as 
senior operating sponsor of those utility 
properties in the company’s system 
which were situated in the Southeastern 
area of the United States. In 1935 he 
became president and chairman of the 
board of Electric Power & Light Corp. 
and president of United Gas Corp. 


> C. C. Levy, industry engineer. metal 
working section, Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 
died suddenly at his home in Wilkins- 
burg, Pa., on June 5. Mr. Levy spon- 
sored the application of specially de- 
signed air circuit breakers for electric 
arc furnace applications. 


> CHartes Perkins Atwoop, 89, 
founder and treasurer of the Atwood & 
Morrill Co., Salem, Mass., valve and 
steam specialty manufacturers, died at 
his home in that city on June 2. He was 
a native of Winterport, Me., and went to 
Salem as a young man. 


> Cot. Georce A. Hunt, U. S. Army 


Reserve officer and engineer for the 
Pacific Gas & Electric Co., died June 
12 in Oakland, Calif, from a heart at- 
tack following an illness of several 
months. Colonel Hunt was P. G. & E. 
assistant engineer, handling matters 
connected with water rights and guard 
coordinator handling the protection of 
company properties at the time of his 
death. He started his engineering 
career with P. G. & E. in 1914 and at- 
tained the rank of colonel in World 


| War l. 
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ALONG THE RIGHT-OF-WAY 
WITH 


% That tomorrow for which we are 
all working on the home front will 
see methods of a modern nature 
adopted to greater extent than ever 
before. Among them will be the 
mechanized method for hole dig- 
ging. America’s hurried and suc- 
cessful operations in the past few 
years have been a great instructor 
in the benefits that accrue to all as 
we put more and more modern 
equipment in the hands of workers. 


True, in the past, utilities have to a 
wide extent recognized the many 
advantages HIGHWAY Earth Bor- 
ing Machines have offered. Thou- 
sands upon thousands of holes 
have been dug by this ingenious 
method, through frost, shale, rock, 
hardpan, gumbo, sand, gravel, in 
swamps, and on hillsides. 


This organization, with more expe- 
rience behind it and with even bet- 
ter facilities than ever before, will 
be at your service when that to- 
morrow comes to give you the most 
advanced method for “boring the 

‘ hole and setting the pole.” 

|i 


Seeks 


TRUCK TRAILERS AND BODIES - EARTH BORING MACHINES « WINCHES - OTHER PUBLIC UTILITY EQUIPMENT 
General Offices 
EDGERTON, WIS., U.S.A. 
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Official Urges Mass 
Science Education 


Aggressive methods for capitalizing 
the immense “stockpile” of scientific 
knowledge built up in accelerated war- 
time research must include a broad edu- 
cational program directed to the mil- 
lions off ayerage Americans who will 
want and use the improved products of 
the future, Ernest R. Breech, president 
of Bendix Aviation Corp., recently 
stated. 

“If industry is to maintain its status, 
reestablished in this war, as the main 
driving force in American life, it must 
take the lead in coordinating sci- 
ence with mass education,” he said. 
“Grappling with the realities of a scien- 
tific war for survival,” Mr. Breech 
pointed out, “a large segment of Ameri- 
cans—including millions of American 
men and women on the battlefront and 
home production front—have speedily 
acquired a close-up practical education 
in basic and even advanced sciences 
that were little more than words to them 
a few years ago. 

“Their rediscovered faith in scientific 
progress and the immense stockpile of 
personal ingenuity and practical knowl- 
edge they have built up the hard way 
in this war constitutes one of the na- 
tion’s most valuable assets in translat- 
ing wartime technical advances into 
terms of the common good. But we must 
plan now to use and expand this tre- 
mendous educational force to develop a 
buying public keenly aware of the new 
opportunities that will be open.” 

He urged particularly a broader pro- 
gram of practical scientific education for 
youth to help prepare public under- 
standing for the constructive use of the 
host of scientific innovations to come 
after victory. 


General Contrcl Expands 


General Contro] Co., has announced 
its removal to a new office and plant 
at 1200 Soldiers Field Road, Boston 
34. Mass. This new modern building 
makes available many times the pre- 
vious floor space. Features of the new 
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ANUFACTURING 


building include an enlarged engineer- 
ing department, new laboratory equip- 
ment for the developing and testing of 
electrical and electronic products, and 
an assembly hall for engineering meet- 
ings. 


Trumbull Forms New 
Southeastern District 


Trumbull Electric Mfg. Co., Plain- 
ville, Conn., has established a separate 
southeastern district with headquarters 
in the Red Rock Bldg., Atlanta, Ga., 
under the management of H. S. Hill, for 
many years in charge of the Atlanta 
office. 


aed 





Associated with him are E. E. fF ros 
and A. T. Allison, who have been « per. 
ating out of Nashville and Charlott. re. 
spectively for a number of years, and 
Hugh N. Delinger in New Orlean: re. 
placing M. Turner, now located in the 
Cincinnati district, with headqua:ter; 
at the Norwood factory. 


Nine Companies Sued 
Over Navy Cable 


To forestall an informer suit and to 
protect possible government rights, 
United States Attorney James 8. 
McNally has filed civil suits in the 
Federal Court against nine cable com. 
panies and six individuals, who, he said. 
submitted collusive bids in the sale of 
patented cable for the Navy. The gov. 
ernment seeks to recover $2,000 dam. 
ages for each sale based en alleged col. 
lusive bidding. The sales were made 
under approximately 365 contracts with 
the Navy Bureau of Supply and Ac. 
counts. 

The suits are against the Rockbestos 
Products Corp. and Arthur G. Newton. 
its. president; General Electric Co.; 
Okonite Co. and Frank C. Jones, its 
president; Collyer Insulated Wire Co. 
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FIRST TO MEET QUOTA—Nash-Kelvinator’s Detroit plant won the honor of being 
the first big war plant in Michigan and one of the first in the nation to meet quold 
in the Fifth War Loan Drive. The plant raised $241,150, oversubscribing the $240,000 
goal. Left to right: Carl Holth, head of the company’s war bond department: Jack 
Collins, management's shop chairman; John Cieslak, “high buyer” with five $1,000 
bonds; D. C. Rulo, Nash-Kelvinator’s director of labor relations and Peter Rettich 


president of Local 9 MESA 
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If we are to accept the predictions of the 
press, many redesigned products will be 
offered for postwar customer acceptance. 

Experience has shown that in new or 
revolutionized markets, many competitive 
products appear—few achieve long-term 
customer acceptance. 

To assist industries seriously designing 
for IMPROVED service from new designs, 
ETL provides many services that are safe- 
guards against factors which may militate 
against acceptable performance. 

These are outlined in a special booklet 
belonging in your postwar file. A copy will 
be mailed upon request. 


Electrical Testing Laboratories, Inc. 


HEADQUARTERS AND LABORATORIES 


2 EAST END AVENUE AT 797 STREET-NEW YORK ZONE ADDRESS 
BUTTERFIELD 86-2600 NEW YORK 21. N.Y. 
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ELECTRICAL AND GENERAL TESTING 


* INSPECTIONS: RESEARCH CERTIFICATION 
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There are hundreds of utility applications for Micro Switch 


Long life, precise operation and close adjust- 
ment are proving Micro Switch increasingly 
dependable for use in utility applications. 


Illustrated above is a panel mount Micro 
Switch for use as a cabinet door switch for 
safety, alarm or interlock on H. T. cabinets, 
transmitter or switch compartments. This is a 
normally open Micro Switch. When closed, 
the door actuates switch and closes circuit. 


The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, snap- 
action s®itch, Underwriters’ listed and rated 
at 1200 V.A., at 125 to 460 volts a-c. Capacity 
on d-c depends on load characteristics. Ac- 
curate repeat performance is experienced over 
millions of operations. Wide variety of basic 
switches and actuators meets requirements 


varying from high vibration resistance to sen- 
sitivity of operating force and motion as low 
as 2/1000 ounce-inches. Many types of metal 
housings are available. 
Micro Switch Handbook-Catalog No. 60 contains 
complete details as to electrical characteristics, 
construction, applications, dimensions, and other 
information. We will be glad to mail it to you on 
request. Write for it today. 
Micro Switch Corporation, Freeport, Ill. 
Branches: 43 E. Ohio Street, 
Chicago (11) « 4900 Euclid Ave., 
Cleveland (3) «11 Park Pl., New 
York City (7) * 1709 W. 8th St., 
Los Angeles (14) « Sales & Engineering 
Offices: Boston « Hartford « 
Portland, Ore. «¢ Dallas, Tex. 
Invest in Victory! Buy EXTRA War Bonds 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


MICRO WM SWITCH 


Made Only By Micro Switch Corporation . 





AVOID 
CABLE 


with 


STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
the cables at this point.” — from 
Electrical World, May 29, 1943 (Cables 
— How to Make Them Last). 


These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and safely installed 
without interruption of service. Elim- 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog. 
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Meter Devices COMPANY ¢ CANTON, OHIO 









METER DEVICES 


TEST SWITCHES 


The simplest, safest 
and most highly 
developed test 
switches for single 
or polyphase cir- 
cuits. Every excess 
part has been elim- 
IMPROVED inated, every need- 
SPRING ed part simplified 
ane to the highest de- 
gree, every protec- 
tion against every 
contingency has 
been provided. 


IAA 


ANTI-CORROSIVE PAINTS 


favored for 


TRANSMISSION 


and 
DISTRIBUTICN DEPARTMENTS 
Ete aT Le 


Cibo inc. 


NORTH ARLINGTON N J 
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and Robert C. Moeller, its secretary. 
treasurer; Phelps-Dodge Copper Prod. 
ucts Corp.; the American Steel & Wir. 
Co. of New Jersey; General Cab]. Cp, 
and Dwight R. G. Palmer, its president. 
National Electric Products Corp. and 
William C. Robinson, Sr., president. 
Anaconda Wire & Cable Co. and \V, F 
Sprackling, vice-president. 

An indictment brought in 194) 
against these defendants by the Crim. 
inal Division of the Department of 
Justice resulted in an exoneration of 
individuals and, without admitting jg. 


| bility, an acceptance by the companies 
| to a fine of $77,500, so that they could 


devote their time to necessary war pro. 
duction without interruption. 

In August, 1942, an informer suit was 
brought against the same defendant: 
by Israel Beckhardt under an old 
statute which went back to Civil War 


| days. Since that time Congress has 


amended this old statute and the pres. 
ent suit is brought to forestall an in. 
former suit under the new legislation, 
The government states that it intends 
soon to file a formal motion for a stay 
of the Beckhardt suit. In the meantime 
the Civil Division is understood to be 
reviewing the whole situation to deter. 
mine its rights to obtain recovery. 


Oliver to Modernize 
Pennsylvania Plant 


To fill a big Army shell contract, 
Oliver Iron & Steel Corp. has announced 
plans to modernize the Garland Manv- 
facturing Co. plant in West Pittsburg. 
Pa., near New Castle. 

Ernest Schleusener. vice-president in 
charge of Oliver operations, said more 
than $1,000,000 in government-financed 
machinery will be installed in the plant. 
Nearly 400 men and women will be 
employed. 


Storage Battery Sales 


Sales of electric storage batteries and 
parts by principal Canadian producers 
were valued at $2,478,000 during the 
first quarter of 1944 as compared with 
$2.426.000 in the previous three months 
and with $1,959,000 in the first quarter 
of 1943. 


Line Material Net Up 


For the quarter ended March 3}, the 
Line Material Co. and domestic sub- 
sidiaries reports net income of $450.82/. 


| or $1.06 a share, compared with $176- 


| 016, or 41 cents a share for the cor 


responding period last year. 
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PERMANENT MAGNETS MAY DO tT BETTER 


VITAL SOURCE OF SUPPLY 


Modern facilities . . . specialized engineering 
experience ... highly skilled workmanship 
... that’s what it takes to produce quality 
permanent magnets in quantity. 


INDIANA STEEL PRODUCTS 
» : | DUCT! 


6 NORTH MICHIGAN AVENUE - CHICAGO 2, ILLINOIS ; 
\* Specialists in Permanent Magnets Since 1910 « 


Our engineers will be pleased to consult with 
you on any problem you may have involving 
permanent magnets. Write us, on your letter- 
head, for address of our office nearest you and 
a copy of our “Permanent Magnet Manual”’. 
Help Win the War in '44 — Buy War Bonds! 


Copyright 1944, The Indiana Steel Products Company 
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Shei a Thais es 


A Second Edition 
with MORE 
“Inside” Information! 


CONTROL 
of 
ELECTRIC 
MOTORS 


By PAISLEY B. HARWOOD, 
ager of Engineering, Cutler- 
ammer, Inc., Milwaukee 


A ws successful book, now in 
its second edition, will help you 
acquire a fuller knowledge of the 
basic principles of electric motor 
control. It arranges its material 
by motor types. It gives over 50 
tables of motor and control data, 
ratings and dimensions, with de- 
scriptions and photographs of 
every NEMA standard type of en- 
closure. Of special interest are 
new chapters on variable voltage 
control, synchronous motor con- 
trol, and single-phase motor con- 
trol. 

Both the text and the illustra- 
tions have been revised to conform 
to the latest practice and to include 
recently developed devices and 
methods. Controllers are now de- 
scribed in the chapters covering 
the type of motor to which they 
apply. 
“Control of Electric Motors” 
contains information which cannot 
be found elsewhere, the kind not 
usually released from private files. 

Its practical coverage of control 
devices makes this book a valued 
addition to your engineering li- 
brary. 


479 Pages Illustrated $5.00 


ON APPROVAL COUPON 


John Wiley & Sons, Inc. 


440 Fourth Ave., New York 16, N. Y. 


Please send me on ten days’ approval a copy of 
Harwood’s CONTROL OF ELECTRIC MOTORS. 
At the end of that time, if I decide to keep the 
book, I will remit $5.00 plus postage; otherwise 
I will return the book postpaid. 





Coe OGG DGG: sidrccccedetisvedbscodaceieedas 






Employed by .... 
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Field Reports on Business 








Navy requirements are calling for a large quantity and wide variety of electrica| 
equipment. Rubber products are in strong demand as are also insulating 
materials, lighting and wiring supplies. WPB-approved line extensions and 
substation construction projects are becoming more frequent as government 


restrictions are liberalized 


CHICAGO 


Reports of WPB-approved transmission 
line extensions and substation construction 
projects are becoming more frequent in 
this area as government restrictions are 
liberalized and long deferred system im- 
provements are approved. The number of 
such projects remains small and widely scat- 
tered geographically yet the fact that they 
are on the increase is undeniable. 

Intersate Power Co., Dubuque, last week 
received government approval for the con- 
struction of 16} miles of single-circuit 69-kv. 
wood-pole transmission line and a 2,000- 
kva. terminal substation. The line is to be 
built for 69 kv. but will be operated 
initially at 33 kv. It extends from a point 
in south-central Minnesota south across the 
Iowa state line a few miles. Aluminum con- 
ductor is to be used, it is stated. 

At Eau Claire, Northern States Power 
Co. has received a priority rating for a pro- 
posed power substation and will begin 
foundation and other work at once. The 
project will cost about $300,000. 

Although major new plant construction 
in the Chicago area has long been past the 
peak, last month saw investment in indus- 
trial plant facilities expanded by $5,745,896. 
This brings the five month 1944 total to 
$42,550,746. Most of the new facilities rep- 
resented additions to existing plants. There 
has been very little new plant construction 
here. Companies that have undertaken ex- 
pansion during the past month include: 
Westinghouse Electric & Manufacturing 
Co., Russell Electric, Bastian-Blessing, 
Drake Electric and others. 


PACIFIC COAST 


San Francisco is almost abreast of New 
York as the major port of embarkation 
and according to Army officials, may even 
double its volume as Pacific drive reaches 
its peak. This is reflected electrically in 
such typical items as a 600-kw. increased 
load, mainly for lighting, in a nearby Naval 
Ammunition Depot, with a 2,000-kw. tem- 
porary load for dredging; and the con- 
version of a concrete shipyard to a repair 
yard with floating docks means 3,000-kw. 
additional load and comparable electrical 
equipment. The million dollar four 50-kw. 
transmitter station in Solano County, Calif., 
ready in October, is first of several similar 
stations OW] is installing along the Pacific 
Coast. Total value of May building permits 
for the seven western states equalled the 
May 1943 value, with California, which 
furnishes 80 percent of the total, running 
on an even keel, the Interior States aver- 
aging 250 percent over last year, and the 
Pacific Northwest about 30 percent less. 
Westinghouse bid of $32,690 was low. on 
telemetering equipment for eight substa- 
tions of Bonneville and Grand Coulee 
systems. 

Navy is buying $314,000 of portal cranes 
for Coronado. Priority has Keen granted 
D.&R.G. railroad for $50,000 of floodlight- 
ing material for its Salt Lake City and 
Minturn yard systems. Naval Air Station in 
Washington has been awarded $58,000 for 
field lighting, typical of many similar in- 
stallations now being made in the west. 
Mare Island is rewiring its Naval ammuni- 
tion depot. 


Other orders include 550 motors, siz: l} 
to 5 hp. to a manufacturer of pumping 
plants; a $60,000 central stock shipment of 
medium size transformers to a public ij. 
ity; and $45,000 offswitch gear and rey.|at. 
ing equipment to city of Alameda. 


NEW ENGLAND 


Industrial activity in this area continues 
near the high war time level. DFC alloca. 
tions for the purchase of additional equip. 
ment recently announced include $300,000 
for an addition to Monsanto Chemical (o,’; 
Indian Orchard ‘ Mass.) plant and $430,000 
to the Atlantic Tubing & Rubber Co., Belle. 
font, R. I. President A. R. Schiller of the 
Public Service Co. of New Hampshire 
states that “the sale of electricity for use in 
the home is increasing at a greater rate 
than last year. This is in spite of the facts 
that new electrical appliances are not now 
available, old appliances are dropping out 
of use, and that the company and our in. 
dustry have exerted real effort to cause 
electricity to be used sparingly because it 
is a resource essential to the war effort.” 

Navy awards of orders for electrical sup. 
plies and equipment received in this area 
include International Equipment Co. cen- 
trifuges; dish-washers to Colt Patent Fire 
Arms Mfg. Co.; General Electric plastic 
tubing; vacuum tube sockets to National 
Co., Malden, Mass.; 2,250 hand flash lights 
to a Connecticut plant; over $10,000 worth 
of copper ribbon to New England Electric 
Works, Lisbon, N. H., and sizable amounts 
of insulating materials. A Connecticut com- 
pany has entered bids for furnishing elec- 
tric furnace linings to the Navy. 

Bidding on Navy schedules is fairly ac- 
tive. Rubber products are in strong de- 
mend; non-ferrous tubing bids involving 
more than $200,000 have been submitted 
by Connecticut manufacturers, and fibre 
conduit and mica insulating materials con- 
tinue in a strong position. One order for 
general purpose fuses placed last week 
totaled more than $100,000, and a Massa- 
chusetts manufacturer submitted bids on 
24 electric food ‘conveyors. 


NEW YORK 


Industrial activity is being sustained at 
approximately the high war time level. 

Civil engineering construction volume on 
continental U. S. totaled $29,222,000 last 
week. This volume was 32 percent lower 
than in the preceding week, 34 percent un- 
der that reported to Engineering Neus- 
Record for the corresponding 1943 week. 
and 5 percent below the previous four-week 
moving average. Private construction for 
the week declined 61 percent from the pre- 
ceding week and was 7 percent under the 
corresponding week last year. Public con- 
struction was 16 and 38 percent lower. 
respectively, than the preceding week and 
a year ago, due to the decrease in federal 
volume. The week’s construction brought 
1944 volume to $829,378,000 for the 24 
weeks, a decrease of 52 percent from the 
$1,712,510,000 reported for the 1943 period. 

Retail trade in the Metropolitan area. 
rebounded sharply last week following the 
mild letdown in the previous week because 
of the invasion. Department store volume 
was up 10 to 12 percent over the similar 
week a year ago. 
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VL BARTLETT 
; 6 INSULATED 
iP 


, | [SFRIMMERS 


: << 
Leading utilities are standardizing on Bartlett 
Insulated Tree Trimmers for their 
SAFETY—tested to withstand 105,000 volts. 


EFFICIENCY—compound lever cutting head eas- 
ily snips branches up to 1% 
inches. 

STRENGTH—treated spruce poles and finest tool 
steel forgin insure ample 

t strength and long service. 

These are sound reasons why utilities everywhere 

choose Bartlett Tree Trimming Tools. Complete 
| ee on request. for Catalog No. 
27-A. 


BARTLETT MFG. CO. 
3048 E. Grand Bivd., Detroit, Mich. 



















AVAILABLE ON PRIORITIES ONLY 


Bias Tapes with . 
PLENTY OF STRETCH! 


HEY fit snugly into all corners and 

crevices. Their exceptional flexibility 
and tensile strength are due to an Acme de- 
veloped process of applying pure vegetable 
oil varnishes of Acme formula to highest 
grade cotton fabrics. Offered in bias or 
straight tapes, and in rolls up to 36” wide 
—yellow or black. Samples if requested. 


The Acme Wire Co., New Haven, Conn. 


Acme Wire Products 


VARNISHED INSULATIONS — MAGNET WIRE 
COILs 
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Sales 
Opportunities 


Orecon—Portland General Electric Co., 
Portland, plans 11,000-volt submarine cable 
line across Willamette River, with installa- 
tion of conduit on river bed. Application 
has been made to War Department for per- 
mission and work will be carried out as 
soon as authorized. 





Minnesota—Public Utilities Commis- 
sion, New Ulm, A. C. Sannwald, secretary, 
will receive bids until 7:30 p. m., July 6, 
for furnishing and installing new 6,000-kw. 
steam turbine-generator unit and surface 
condenser in municipal power plant, in- 
cluding complete accessories. Ralph D. 
Thomas & Associates, 1200 Second Ave. 
South, Minneapolis, are consulting engi- 
neers. Project is understood to have a 
priority rating. 


Ca.rrorntA—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., has 
authorized expansion in naval air base, in- 
cluding hangars, shops and other buildings, 
with mechanical and electrical equipment. 
Also will make extensions in power sub- 
station facilities, electrical distribution sys- 
tem and service connections. Appropriation 
of $1,127,800 has been approved for project, 
which will be carried out under direction of 
Public Works Office, 11th Naval District, 
foot of Broadway, San Diego. 


Wisconstn—Water Department, Chilton, 
plans early call for bids for two-motor- 
driven pumping units, with controls and 
accessory equipment, in connection with 
extensions in municipal water system. Mc- 
Mahon Engineering Co., Menasha, is con- 
sulting engineer. 


Utran—Denver & Rio Grande Western 
R. R. Co., Third and Rio Grande Sts., Salt 
Lake City, plans installation of floodlight- 
ing system at local yards and shops.. Also 
installation of similar floodlighting system 
at yards in Colorado. Total cost of both 
projects estimated at close to $50,000. A 
priority rating has been secured. 


MassaAcHusetts — Monsanto Chemical 
Co., Springfield, will carry out expansion 
in local plastic products plant for produc- 
tion for government, including installation 
of machinery and electrical equipment. 
Cost estimated about $400,000. Work will 
begin at early date. Financing by Defense 
Plant Corp. 


Arxansas—Arkansas Power & Light Co., 
Pine Bluff, plans extensions in transmis- 
sion line. Application has been made for 
a priority rating, with work scheduled to 
begin as soon as secured. 


Ca.trorn1a—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., has 
approved plans for expansion in naval 
auxiliary air station including two hangars, 
warehouses, shops and other structures, 
with mechanical and electrical equipment. 
Extensions will be made in power substa- 
tion, distribution lines, service connections 
and other electrical facilities. Cost esti- 
mated about $869.000. Project will be 
supervised by Public Works Office, 11th 
Naval District, foot of Broadway. San Diego. 


Minnesota—Light and Power Depart- 
ment, Sleepy Eye, will receive bids until 
July 10, for extensions and improvements 
in municipal power plant, including 
furnishing and installing new steam-turbine 
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50-H AND 100-H 
MATTHEWS FUSE LINKS 
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These . 

better primary N 
cut-out fuse links N 
4f are assembled by crimp- ¥ 
W ing, (not soldering), which ¥ 
assures greater strength \ 
and permits greater fuse ‘ 
co-ordination accuracy. 
Flexible copper cable is 
lead coated for greater re- 
. sistance to corrosion. Fus- 
ible elements protected by 
horn fibre tubes. The Se- 
ries 50-H Fuse Links are 
equipped with 1% inch di- 
ameter cupped fuse heads, 
while the Series 100-H 
up to 50 amperes inclu- 
sive have in addition, % 
inch diameter removable 
cupped washers. On the 
sizes above 50 amperes, 
34 inch cupped fuse heads 
are furnished. 

Packed in individual pa- 
per tubes, 25 to a tele- 
scoping container. 

Millions of these links 
have been purchased since 
they were developed in 
1936. 

Ask for Bulletin 533 for 
complete details. 
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“When you need ANY 
Power Connector— 


—see the COMPLETE line” 


Probably the exact Power Con- 
nector you want is shown in the 
Penn-Union Catalog. 

You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 
Couplers and Reducers — 

—each in a wide range of sizes, 
up to the largest. Here are a few 
of the many types: 


Also the most complete line of 
Cable Taps, Straight and Parallel 
Connectors, Lugs, Grounding 
Clamps — every good type. 

Leading utilities, industrials, 
electrical manufacturers and con- 
tractors have found that “Penn- 
Union” on a fitting is their best 
guarantee of Dependability. Write 
for Catalog. 


PENN-UNION 


ELECTRIC CORPORATION 
ERIE,PA. Sold by Leading Jobbers 


Conductor 


Fittings 
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generator unit, boiler and auxiliary equip- 
ment. Cost estimated about $200.000. It is 
understood that project will secure a prior- 
ity rating. Ralph D. Thomas & Associates, 
1200 Second Ave., South, Minneapolis, are 
consulting engineers. 


TENNESSEE—Polar Cold Storage, Inc., 
Nashville, recently organized, care of 
Charles F. Lovelf, Nashville Trust Bhdg., | 
Nashville, agent, has contracted with gov- | 
ernment for construction and operation of | 
new cold storage and refrigerating plant | 
on local site, for federal service. Cost esti- | 
mated at $1,000,000, with mechanical and 
electrical equipment. Financing through 
Defense Plant Corp. Work will begin soon. 


ArKANSAS—Light Commission, Paragould, 
has preliminary plans for expansion and 
improvements in municipal power plant as 
a post-war project, including installation 
of additional equipment. Cost reported in 
excess of $100,000. Also will make exten- 
sions in electrical distribution lines and 
service facilities. 


WasHINGTON—Bonneville Power Admin- 
istration, Department of Interior, Portland, 
Ore., plans construction of overhead trans- 
mission line across Snake River, consisting 
of two 110,000-volt lines, with minimum 
clearance of 108 ft. above low water. Ap- 


plication for permission has been made to oe a 
War Department. ; ig technical 


Orecon—Chapman Mfg. Co., Corvallis, data, send for Bulletin DN S 


manufacturer of plastic products, is con- 


sidering installation of a hydroelectric 
power plant for power supply for new one- CONTINENTAL-DIAMOND pa 


wv 
story factory, 100 x 200 ft., on which super- ' 
structure will begin soon. Entire project FIBRE COMPANY 
is reported to cost approximately $275,000, NEWARK 15 © DELAWARE 
with mechanical and electrical equipment. be ¥ C 


Texas—U. S. District Engineer Office, 
Fort Sam Houston, San Antonio, has plans 
under way for expansion in army gore 
cluding several new buildings, with under- Wh ¢ Mak 
ground electrical distribution system, ob- Cs es G 
stacle lighting installation, power substation Mailin Click? 
extensions and other electrical facilities. gq ® 


Proposed to ask bids soon. Estimates of 


cost are being made. Aa wn ini the list T 
Nort Carotina—National Carbon Co., is more than half the story. a 
> 3 «as . McGraw-Hill Mailing Lists, used by : 
Carbon Products Division, Chatham Rd., Scotian damaiiienen tk ties tri 
Winston-Salem, manufacturer of carbon trial a ae organizations, direct ¢ 
and graphite products, will carry out further your advertising and sales promo- ins 
expansion in local plant, where work has tional efforts to key purchasing ria 
been in progress on new additions for sev- power. a 
eral months. Several new buildings will be Sn Ulam ot contest dey Qitediin 
erected, with installation of mechanical in auneidelne your gfe mailing 1 
and electrical equipment. Cost reported lists, this efficient personalized | 
over $500,000. Plant is being operated for service is particularly important in pre 
government account and proiect has a prior- securing the comprehensive market & 
ity rating. Main offices of company are coverage you need and want. In- ue 
at 30 East 42d St., New York, N. Y. = 
fort 
Missourt—Board of Public Service, City " 
Hall, St. Louis, is arranging fund of about 
$2,200,000 for expansion and improvements PR 
in fire and police telephone and telegraph 
systems, including large new central sta- 1 
tion for operation and control. Also plans 
installation of motor-driven pumping ma- ae 
chinery, controls and auxiliary equipment N 
in connection with proposed extensions and Sen 
improvements in municipal water system, #7 
entire project estimated to cost $7,500,000. - WE (Po 
A special election is planned August 1, to Mc GRAW-HILL 
approve bonds for $43,527,000 for expan- DIAECT MAIL LIST SEAVICE Mes 
sion noted and other improvements. add 


Inp1ANA—General Motors Corp., Detroit, 


. . . City 

Mich., has contracted with government for | McGraw-Hill Publishing Co., Inc. 
early expansion in plant, including addi- DIRECT MAIL DIVISION Pes 
Com 
eee 


tional building, with machinery and elec- Y. 
trical equipment. Cost about $700,000 with 330 West 42nd Street, New York, 18, N. 


financing by Defense Plant Corp. 
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F AST —tor more efficient 
more profitable handling of 


EVERY TYPE OF 
PRACTICAL 
ELECTRICAL JOB 


Thousands of men have used previous editions of 
this famous handbook as a working oy of 
everyday usefulness. Now it is ready to help you 
tes, in a big new Sth edition—600 pages larger— 
brought up to date— more than ever the one 
great pocketbook of practical electricity fer you. 


5th Edition 


Croft's AMERICAN 
ELECTRICIANS’ 
HANDBOOK 


Revised by CLIFFORD C. CARR 
Heed of Electrical Engineering Department, 
Pratt tastitute 


To book is packed from cover to cover with 
the facts which every man engaged in electri- 
eal work needs to have constantly at hand. From 
clear explanation of the fundamentals of elec- 





| 
| 


Recent Rate Changes 


OKLAHOMA Gas & Exectric Co.’s reduc- 
tion in residential rates, amounting to 
$33,000 annually in Fort Smith and Win- 
slow, Ark., has been approved by the 
Arkansas Department of Public Utilities. 


CLEVELAND City Councit has passed an 
ordinance, effective July 7, when the pres- 
ent four-year agreement with the Cleveland 
Electric Illuminating Co. expires, providing 
for a reduction of approximately $1,200,000 
annually for domestic consumers. In an 
ad appearing in local papers a statement 
signed by Eben G. Crawford, president of 
the utility, said: “The company cannot ac- 
cept this ordinance, and will appeal from 
it to the Public Utilities Commission of 


Ohio. If our country were not at war, we | 
would be well justified in seeking a rate | 
However, to eliminate a costly | 
| controversy at this time when all energies | 
| should be united to back our fighting forces, | 
| we are willing to continue the present rates | 


increase. 


for another year.” 


ALtaBAMA Power Co. has been ordered | 


by the state Public Service Commission to 


reduce its commercial rates $318,000 a year. | 


The reduction, which will become effective 


July 1, will amount to slightly more than | 
G percent of the 1943 commercial charges | 
made by the company. The new rate sched- | 


ule makes no change in the first bracket 
or minimum charge. Both the 


first 20 kw.-hr. The new rates fix 314 cents 


per kilowatt-hour for the next 100 kw.-hr.; | 


3 cents for the next 280 kw.-hr.; 2 cents for 
the next 900 kw.-hr. and one cent per 
kilowatt-hour for all over 


the old rates provided that 314 cents 
kilowatt-hour be charged for the next 730 
kw.-hr.; 24% cents per kilowatt-hour for 
the next 4,250 kw.-hr. and 2 cents per kilo- 
watt-hour for all over 5,000 kw.-hr. 


Pucet Sounp Power & Licut Co. will 
adopt on July 1 a new wholesale rate sched- 


| ule, which will result in an annual saving 


tricity to suggestions for remedying the troubles | 


of electrical equipment, the information is the 
kind that helps practical electrical men select and 
install commercial electrical apparatus and mate- 
rials intelligently for the performance of specific 
services, operate electri equipment efficiently, 
and maintain it at high operating efficiency. 





1600 PAGES OF COVERS: 
® conductors 
— data. a ® clreaite and circuit 
; culations 
a ae a @ general electrical 
dations, and short cuts eaulpment and 
and much descriptive in- batteries 
formation on © generators and 
electrical practice. 5 x mo 
7%, 1177 tustrationa. @ transformers 
pace ° — Sates 
terior w =< 
ONLY $5.00 S aisetets Haidine 
® ete. 


10 DAYS FREE EXAMINATION 


SCUSC ORS oceReSESOEeTeseESeEeeessesseseseesessssseseess 


McGraw-Hill Book Co., Inc., 330 W. 42nd St., 
New York 18, N. Y. 


Send me Croft’s American Electricians’ Handbook for 10 
days’ examination on approval. In 10 days I will send 
$5.00 plus few cents postage, or return book postpsid 
(Postaze paid on cash orders. Same return privilege.) 


Name . 
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Company 
t0sene +o eseseseesesesoesesscessseess 
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of $54,000 to municipalities, public utility 
districts, rural cooperatives, and other pub- 
lic bodies purchasing power for resale. The 
new schedule is based on a contract period 
of five years. 


New York State Evectric & Gas Corp. 


new and | 
the old rates call for a $1 charge for the | 


1,300 kw.-hr. | 
After prescribing $1 for the first 20 kw.-hr., | 
per | 


has made a revision in the rates for electric | 


service, which will result in annual savings 
of approximately $224,200 to the company’s 
customers. The new rates became effective 


June 19. 
Marytanp Pustic 


SERVICE COMMISSION 


_ opened hearings on June 6 on the rate 


structure of the Consolidated Gas Electric 
Light & Power Co. of Baltimore. 


SHAWINIGAN WatTeR & Power Co. and the | 


Quesec Power Co. have reduced 


their | 


electric rates, effective June 15, according | 
to an announcement by the Quebec Public | 
Service Board. The Shawinigan utility has | 


reduced its rates for all districts served by 
the company for three classes of service 
domestic, commercial and small power con- 


| sumers. Quebec Power Co. has both low- 
| ered its rates in four classes of service and | 


| in addition, 


introduced the practice of 
uniformity in rates. The Loard has esti- 


mated that savings effected by these cuts | 
will amount to approximately $1,000,000 a | 


year. 


Fennimore, Wis., municipal electric 


| utility, has put into operation a reduction 


in rates that will save its customers $2,200 


| annually. 


24, 
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TEST INSULATION . 


- the modern, easy way with a 


MODEL B-5 


MEGOHMER 


i cranking of a hand 


ory, 


insulation testers operate a 


more tiresome 


driven generctor new botter, 
vibrator type 


a steady test potential of 


500 VOLTS DC 


available at the touch of a switch p 
ble, entirely self-contained, direct-read 


for bulletin No. 430 


HERMAN H. STICHT CO., INC. 


27 PARK PLACE ah a fe BS Pe 


Write 
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CUT SOLDERIN 
COSTS up to 509% 


Insto-gas Torches and Furnaces actually 
cut soldering costs down to one-half for 
utilities. A cylinder of Insto-gas lasts at 
least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. 


Mail this coupon today 


INSTO-GAS CORPORATION Detroit 7, Mich. 


Please mail me your_Insto-Gas Bulletin and 


tell me how to furnish Priority rating. Send 
me name of nearest distributor. 

Co Teas a Teka ds cae bo %s Chae kas Sate 

I as 825) say wacae seek ies 554 case eee 

(2469) 185 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N, Y. 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service, 
4706 Broadway, Kansas City, Mo, 


E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 
Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 





HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK = packard Building Canscaao 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Froblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 


Consulting Engineering 


Two Rector Street New York 





ELECTRICAL TESTING 


LABORATORIES INC. 
Field and Laboratory Tests 
Electrical © Mechanical ¢ Physical 


Chemical 
INSPECTION « ANALYSIS e RESEARCH 
CERTIFICATION 
2 East End Avenue at 79th St., New York 21, N.Y 





H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons, 

288 Alameda Avenue Youngstown, Ohio 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. 





Binghamton, N. Y. 

























PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DZSIGN ¢ CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 








PAUL E. GERST & CO. 


CONSULTING ENGINEERS 


We specialize in electrical Product Design in con- 
nection with the Field of electrical rotating ma 
chinery, Transformers, controls, Appliances, Fans 
and Blowers, and electronic devices. 


205 W. Wacker Dr. Chicago, Til. 
Eng. Bidg. State 5309 


GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 


ee CONSTRUCT, OPERATE & MAINTAIN 
USTRIALS AND PUBLIC UTILITIES 


caus e Rates ¢ Labor relations « oo . 
Purchasing « Costs ¢ Laborato’ 

61 Broadway National Press me 

New York Reading, Pa. “ Washixgton, D. C 


FREDERIC R. HARRIS, INC. 


CONSTRUCTORS—ENGINEERING 
MANAGEMENT 


New York, N. Y. 
Sao Paulo 


San Francisco 
Mexico City 


Knoxville 
Rio de Janeiro 





HAUS & DRUM 


SEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 


Electronics - Industrial Controls - Street Lighting 
Generation - Transmission - Distribution 
255 Hazel Ave. Glencoe, Iil. 
(A Chicago Suburb) 





HENKELS & McCOY 
(Electric & Telephone Line Conetruction Oo.) 


Wood pole transmission lines 
Electric Distribution and maintenance 


Philadelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Tae Lines, Substations 


So. 5th St., Columbus, Ohio 
327 4. LaSalle Street, Chicago, Dl, 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 


Enginecra—Economists 
RATE RESEARCH FoR SALES RESEARCH 


POST-WAR PLANNING 
Cost Analysis 
Noroton, Cnincian 





CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals, 












































J. H. MANNING & COMPANY 
ENGINEERING 
SERVICES 


120 Broadway, New York 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 
er Law. “tei 
New York City, 50 Church St. 





ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Mansas City, Mo, 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Design Operations 


Steam—Hydraulic—Gas 
231 S. La Salle St. Chicago 4, TIL 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 


Bill Frequency Analyzer 
102 Maiden Lane New York 


SANDERSON & PORTER 


Engineers _ Constructors 


‘or the 
FINANCING—REORGANIZA’ IZATION: 
DESIGN—CONS! STRUCTION— 


INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY . 
ENGINEERS 
140 South Dearborn St. 
Chicago, II. 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports ¢« Examinations ¢ Appraisals 
Consulting Engineering 
BOSTON *« NEW YORK ¢ CHICAGO « HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO * LOS ANGELES 





THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 








New York, N. Y. 















WELSBACH ENGINEERING AND 

MANAGEMENT CORPORATION 

Engineering - Electrical Construction - 

Management - Electric and Gas Street 
Lighting Maintenance 

1500 Walnut Street Philadelphia 2, Ps 
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electronic 
equipment 


This is the first book 
written especially for 
the practical electrical 
man in industry who 
desires a basic work- 
ing knowledge of elec- 
tronic control. In a direct, 
non - mathematical treat- 
ment, it gives you funda- 
mental facts of electron tube 
operation and practical appli- 
cations of tubes in basic cir- 
cuits of industrial electronic 
control apparatus. Here, clearly 
explained and illustrated, is the 
information needed by the engi- 
neer for quick understanding of the 
special aspects of this new and rap- 
idly growing field. 


Just Published 


INDUSTRIAL 
ELECTRONIC 
CONTROL 


A Guide to the Understanding of Elec- 
tronic Control Circuits for Industrial Use 


By W. D. COCKRELL 
Industrial Engineering Divisions, 
General Electric Co. 
247 pages, 52 x 82, 175 illustrations, 
charts, and tables, $2.50 


The book emphasizes the fundamental functions 
and basic circuits important to an understanding 
of any control circuit and° illustrates - by 
standard commercial devices in use today. art I 











describes the various types of electron tubes and 
explains their construction and operation. Part II 
gives you basic circuit components, reviews the 


fundamental nature of such terms as resistance, | 


capacity and inductance and covers the instru- 
ments which measure voltage and current. — In 
Part III the hasic electronic circuits are classified 











into general types, and the necessary parts, the | 


operation, and the common applications of each 
are described. 
a complicated circuit and break it down into its 


Part TV shows you how to analyze | 


component narts. giving standard commercial de- 


vices as illustrations. 


Tite eceessssesessseesssesseseseseusssssasesesseuseen, 


McGRAW-HILL 
EXAMINATION COUPON 
McGRAW-HILL BOOK CO.., Inc., 
330 W. 42nd St., New York 18, N. Y. 
Send me Cockrell’s INDUSTRIAL ELECTRONIC 
CONTROL for 10 days’ examination on approval. 
in 10 days I will send $2.50 plus few cents post- 


age, or return book postpaid. (Postage paid on 
ash orders.) 


PPP ee eee ee ee eee ee eee eee eee eee eee eee eee 
TORRE TEETH HEHEHE EHH EHEE 


Position 


FOTO Ree OHHH EHH EEE EEE EE EEE 


f ompany PLP O Te ULE ET OPT OTE EOE Eee W. 6-24-44 
Ecoks sent on approval in U. 8. and Canada only.) 
s 


ELECTRICAL WORLD e 





June 24, 


LETTER 
TO THE EDITOR 





Fault Current 
Polarities Compared 


To the Editor of Evrectricat Wort: 

Reference is made to the article on 
pages 84 and 85 of the April 15 issue 
of Etectricat Wortp. In Fig. 2 show- 
ing oscillograms of carrier pilot relay 
scheme in action, a correction should 
be made on the two traces at the very 
top. 

In relettering for better legibility the 
arrows for the line designations were 
reversed. The arrows should point to 
the traces immediately adjacent to the 
lettering. Correct top trace is thus 
“Polarity checking relay contacts” and 
bottom trace is “Fault detector relay 
contacts”. Similarly. the arrows for 
“Closed” should point to the extreme 
right ends of the long straight traces 
instead of to the short traces at the 
extreme right. 

J. T. Logan, 
Operating Engineer, 
Georgia Power Co. 
Atlanta, Ga. 


American Import-Export 
Board of Trade Urged 


Organization of a non-partisan Im- 
port-Export Board of Trade to solve 
post-war problems of international com- 
merce was recommended recently by 
William E. Knox, general manager of 
the Westinghouse Electric International 
Co., in a speech to the Export Managers’ 
Club in New York. The personnel of 
the proposed board should include re- 
sponsible representatives of Congress, 
the executive agencies of government, 
agriculture, banking, industry, labor, 
exporters and importers, Mr. Knox 
said. 

Other countries certainly will want 
American goods after the war. but the 
big question, according to Mr. Knox, 
is how and in what manner are they 
going to pay for them. “They all want 
American machinery and methods and 


| we want them to have it.” Mr. Knox said. 


An American 
of Trade, an 


“How can it be done? 
Import-Export Board 
organization that will represent the 
over-all United States interests—not 
partisan, not riding any cause, but a 
clearing house where all related facts 
and factors and plans and schemes for 
foreign trade will be judged with intel- 
ligence and initiative, investigated, con- 
sidered. and if approved. implemented.” 


1944 


j 
t 





SEARCHLIGHT 
SECTION 


(Classified Advertising) 


Continued on poges 188-189 





POSITIONS VACANT 


OPPORTUNITY for a solicitor of patents with 

imagination and scientific background inter- 
ested in the prosecution of patent applications 
and underlying research work requiring use of 
ordinary knowledge and ability. Position open 
with patent law firm representing as patent 
counsel a large number of leading corporations. 
Substantial pay with reasonable advancement. 
P-701, Electrical World, 520 N. Michigan Ave., 
Chicago 11, Ill. 


WANTED by large utility in middle west elec- 

trical engineers familiar with design, opera- 
tion and maintenance of transmission and dis- 
tribution systems, also draftsmen for general 
drafting and design work. These are perma- 
nent positions and offer advancement to quali- 
fied applicants. State details of age, education, 
experience, draft status, salary expected and 
availability. Send photo with your reply. P-716, 
Electrical World, 520 N. Michigan Ave., Chi- 
cago 11, Il. 

(Continued on page 188) 


TOOHEN SNORE NESOE ODEN DOSERO ERODED EGEDeDEOEsenESONCRSCAOEEOUeRER SSE TeReeet SENSE Seeeereseneseseteet! 


WANTED 


EXECUTIVE ENGINEERING 
ASSISTANT 


Large midwest electric utility 
wants graduate engineer under 35 
with qualifications in rate studies, 
especially such phases as alloca- 
tion of costs of service and 
trended original cost, use of con- 
struction cost indices, etc. 


The position is a permanent staff 
position in the rate department 
and offers excellent opportunity to 
a young engineer with ability and 
initiative. 

P-705, Electrical World 
520 North Michigan Ave., Chicago 11, Ill. 








STEAM POWER PLANT 
DESIGNING ENGINEER 


: i 
i 

: Capable of selecting all equip- | 
' ment and supervising prepara- 
? tion of mechanical drawings i 
i and specifications for industrial 
i power plants. Prefer man } 
i under 45. Position is with 
: 

: 

| | 
i 

' 





established engineering firm 
and offers permanency and 
advancement to qualified ap- 
plicant. Answer by letter giv- 
ing full details. 







P-713, Electrical World 
330 West 42nd St., New York 18, N. Y. 


(2471) 187 
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(Continued from page 187) 
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OONNGNeeeeenaneneneencecoeucenane: 





200 NATIONAL BLDG. 
SEATTLE 4, WASH. 





. 


eSSUDANOUTSOOETOLSDESUOROEES OURS ROEDER SUSE SAESEOESAFEDOEEE REDE DOSSDESA SONS OSEOESOSETDEOEES: 


STATION M 


STSIPULEOOOSORDYTEDEODOE DT TTTNTDTDESIFONODDEDODTDTOESIEHESUSERDSSTDESESEOUSGECIENEOSNDEOEONEOSDEGEESSTEOOLSINODODESSDSFSEFED ELON TOR OGSPOSEONGESLON SS SEDSCSOOOTOOESEDESOGS DEEDES SEED RODEN SAEESOS HEE SHtetNaENONSEnisoNEE? 


NEWand USED EQUIPMENT AVAILABLE 


OOUURONOHOROHOURNOAONOERAORRORGROROHOHONED 


HIPUEEE DEO STEOLON AIDES ORDO AOUESOROSS EES ORES ESOS EDENSOGOS DES FO NOE SON SD ORES DO RSEOADESEDDSO NODS NSROLOL 


FOR SALE 


50 HP 440 volt 3 phase 25 cycle 720 RPM 
General Electric type I Form M slip ring 
motor in good used shape at $400.00 

75 HP Dtto at $450.00 

112 HP 440 vo't 3 phase 25 cycle 720 RPM 
type ITC GE sip rng ro‘or in good used 
cond‘tion at $450.00 

199 HP 2290 volt 60 cycle 680 RPM Allis- 
Chalmers squirrel cage good used condi- 
tion at $375.00 

1—225 HP 440 volt 25 cycle 500 RPM GE 
type ITC6071 slip ring motor good stator 
but rotor need repairs at $200.00 


Write or wire 


M. C. SOLON 
2410 E. 8th St. 


NONRODONNONOREADUGEOEEORUEDEEUEOEDEGHOOOEORGUREGUERGANUAOOORONORORORORONOROOR CREED 


5 Dulath, Minn. 


SELL YOUR SURPLUS 
EQUIPMENT 


IT IS NEEDED TO 
SPEED THE WAR’S END 


We have a demand for your surplus and idle equipment—a single 
item or a complete plant. Send us your list of such equipment— 
and put it to work where it is needed most. 


WE PURCHASE ON A CASH BASIS 


=] 


Tr 
INC. 


ORGANIZATIONS 





DuULIEN STEEL PRODUCTS, INC. 
of Washinglon of California 


11611 SO. ALAMEDA 
LOS ANGELES 2, CALIF. 


of New York 
2280 WOOLWORTH BLDG. 
NEW YORK 7, N.Y. 





ESOS OA USE TESOL SR OOESTODOELIDE SL OESOSUSORSEOGOESE SOE EDODOGESE SESS OOS ODED OS DONDE ODODE ESRC OC SORDEOEDOSI SOREN OOSESONLES 


—-TRANSFORMERS-— 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 


One Year Guarantee 


THE ELECTRIC SERVICE CO., 


"AMERICA’S USED TRANSFORMER CLEARING HOUSE"’ 
Since 1912 


for 





NOOneRneneneneneneaeanenceenneeneneee 
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Send for new list . . 


—APPARATUS EXCHANGE— 
EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 


SOEDETUD ERODE EDEESEDEDODEDSOEEO DED SORCENOE DOSE STEED IEOESUREESEDEED SNOT EGS DEO SORDEGEEOSSE OSES ISEDASESESREDUDESOLORSITDEGILERSO TDR IONTSRECHOLONELERSOESESOONESESEDESEROESSCDSTOOSODDOSD EEL NON ELOL EN HO RENE RSE OESO NIE IESOS. 


AUN UNEROEEREROOROROROROROROODEROORERS 





INC. 


CINCINNATI 27, OHIO 





Power Plants, Sub-Station, Transmission Lines and Construction 


. to 


LPEUOEGUEATONENDESSOORESUNISONEDEDOEDODENSDODEDON EET IGS SOON I OPROLNONTED OS ODRIGESOSEE FIGS NOEAT TIDES ORES? 


Manufacturers’ Representative 


Eighteen-year service record in develop- 
ing market for products required by 
Utilities in New England, New York, 
New Jersey and Eastern Pennsylvania. 
Organization consists of fifty employees 
specialized in their respective fields, sup- 
ported by a $150,000 laboratory avail- 
able for servicing and assisting in the 
marketing of manufacturers’ products. 
If you have a product that meete a sub- 
stantial need in the Utility field, we will 
establish and maintain the market for 
you as your representative. 


RA-714, Electrical World 
330 West 42nd St., New York 18, N. Y. 


ELECTRICAL WORLD @® 
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| ing mill equipment and construction compani 


EMPLOYMENT SERVICE 
(Continued from page 187) 





SALARIED POSITIONS — This advertising 

service of 34 years’ recognized standing ne. 
gotiates for high salaried supervisory tech. 
nical and executive positions. Procedure wi} 
be individualized to your personal require. 
ments and will not conflict with Manpower 
Commission's. Retaining fee protected by ro. 
fund provision. Identity covered and ; 
position protected. Send for details. R. w 








POSITIONS WANTED 








ELECTRICAL ENGINEER—Professiona! state 

licensed, available June month for new cop. 
nection in supervising capacity. Identified with 
the iron and steel industry for over 20 years 
Have broad practical experience in selectinz 
electrical equipment, designing installations 
field supervisions and maintenance of modern 
industry development, including power gta. 
tions. Past and present employments covers 
large steel corporations, manufacturers of rojj- 





etc. PW-692, Electrical World, 330 W. 


| St.. New York 18, N. Y 


| RELAY ENG.s..EER—desires a more respon- 


EXPERIENCED UTILITY EXECUTIVE oper 

for managerial or departmental engagement 
PW-681, Electrical World, 330 W. 42nd St... New 
York 18 N. Y 





NEW BUSINESS MANAGER sizeable power 


company. proven results previous assign 
ments. PW-682, Electrical World, 3360 W. 42nd 
at., New York 18, N. ¥ 


sible position with a processive utility or 
manufacturing concern, fourteen years experi- 
ence with three leading utilities. PW-710, Elec- 
trical World, 520 N. Michigan Ave., Chicag 
11, Hl 


ELECTRICIAN—20 years experience in stear 

generating stations as high tension switct 
board operation and high tension repairmar 
Desires position where ability will be used t 
fullest extent. Public utility or railroad on 
west coast preferred. PW-711, Electrical World 
330 W. 42nd St., New York 18, N. Y 


YOUNG MAN, 38, desires superintendency of 

electric utility plant in a town or small city 
Fifteen years experience in electric transmis 
sion and distribution. Can also handle electric 
generation gas, water and sewerage. PW-7 
Electrical World, 520 N. Michigan Ave., Chi- 
eago 11, Ill 





ELECTRICAL ENGINEER, long utility exper 

ence in planning and design with operating 
and maintenance background, expert in sut j 
generating stations, overhead and underground 
lines and distribution available on short not 
PW-717. Electrical World, 520 N. Michigar 
Ave., Chicago 11, Til 








ELECTRICAL ENGINEER—Draft exempt. Ex- 

tensive experience, maintenance, testing, anc 
installation of watt hour meters and also in- 
vestigation of consumer complaints. Have als 
some teaching experience. Would like position 
as meter foreman or assistant foreman. Loca- 
tion preferred New England or New York. PW 
718, Electrical World, 330 W. 42nd St., New 
York 18, N. ¥ 


EXECUTIVES AND TECHNICAL MEN 


Post war opportunities! 


We solicit inquiries from qualified candidates who 
desire to contact employers for positions paying up 
to $25,000 per year. Confidential. Est. 29 years. 


(Inquiries from Employers entail no obligation) 
THE NATIONAL BUSINESS BOURSE 
20 W. Jackson Bivd., Chicago 4 
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SALES AGENT WANTED 


Nationally known manufacturer of Elec- 
trical Connectors, due to organizational 
changes has a few sales territories open. 
Only men having utility contacts will be 
considered. All replies will be held in 
the strictest confidence. 
SW-715, Electrical World 
330 West 42nd St., New York 18, N. Y 
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POWER FOR PRODUCTION 


MOTORS GENERATOR SETS 


1—750 KW, 250 volts, Allis-Chalmers, syn- 
in) KW, 125 volt, Westinghouse, synchro- 


1-75. KW, 125 volt, General Electric, squirrel 


cage 


2—15 KW, 250 volt General Electric, squirrel 


1S | KW, 125 volt, General Electric, squir- 
rel cage. 


MOTORS—3 PHASE 60 CYCLE 
ar HP, 514 RPM, 440 volt, Westg. slip 


: 13 60 SAP, 300 RPM, 440 volt, G.E., slip ring. 


1—300 HP, 720 RPM, 2200 volt, G.E. Sl. Reg. 
1—250 HP, 600 RPM, 4000 volt, G.E., sync. 
1—250 HP, 600 RPM, 2200 volts, G.E. slip ring 
1—200 HB, 450 RPM, 2200/4000 v., G.E., sl. rg. 
1—150 HP, 1800 RPM, 440 volt, General Elec- 
tric, sQuirrel cage. 
1—150 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
1—150 HY. 600 RPM, 440 volt, General Elec- 
tric, uirrel cage. 
1—500 Hl 900 RPM, 440 volt, Lincoln, sl. rg. 
1—150 HP. 400 RPM. 440 volt, G.E., sq. cg. 
1—145 HB, 600 RPM, 220 volt, General Elec- 


tric, s§mchronous 
1—125 a. 900 RPM Westinghouse, syn- 


chron 

1—100 H 900 RPM, 440 volt, G.E., slip ring. 
3—100 HP, 720 RPM, 440 volt, G.E., slip ring. 
1—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 
1—100 HP, 600 RPM, 449 voit, G.E., slip ring. 
i—100 HP, 600 RPM, 440 volt, G.E., sq. cg. 
1—100 HP, 514 RPM, 440 volt, G.E., sq. cg. 
2—100 HP, 450 RPM, 440 volt, G.E., sq. cg. 
1— 99 HP, 400 RPM, 550 volt, Cr. Whir. sq.cg. 
1— 75 HP, 900 RPM, 4000 volt, Elec. Mach. 


syn 
i— 75 HP, 900 RPM, 220 volt, 
Morse, slip ring. 


J. L. HEMPHILL & CO., INC., Power Equipment 


Fairbanks 


York Phone: LOngocre 5-3227 








Rotary Converters=3. ™. 60 Cy 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 


: : 
i KW. Make R.P.M. Volts Volts : 
= 1—1500 Whse. 720 650 11500 = 
$ 1—1250 GE. 720 250 2300 i 
= 1—1000 Whee. 720 250 22000 
= 1—1000 Whee. 900 600 2300 = 
? 2— 750 Whee. 1200 600 2300/4000 = 
i i— 300 G.E. 1200 600 13200 
i Rotary Converters—3 Ph. 25 Cy. : 
? 2—1500 G.E. 500 225/275 6600 : 
? 1— 500 GE 750 228/275 6600 = 
i M. G. Sets—3 Ph. 60 Cy. 3 
? 1—1500 G.E. 260 275 2300/4600 = 
= 1—1500 Whee. 514 250 2300/4600 

: 1— 600 G.E. 720 600 13200 : 
i 1— 400 GE. 720 ©2650 2800 
i 

; : 


lis 





‘Power Equipment 


Released by Utilities & Industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 
Breakers, etc. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St. New York, 7, N. ¥. 


Fant treme 
Se |\) GUOOCCOE PURASE DE LAULE LEDER EDERSEDOG ELDRED DOOD ODO OODEROSHOS SE DORE RE SECESOSEEEEESOER. 


FOR SALE 


19 Series-multiple Transformers for 10,500 
volts, 60 cycles, one lamp each 321 watts, 
Primary 6.6 amperes, secondary 6.6 


amperes, type SM mfg by Standard Trans- 
former Co. 


COLLINS ELECTRIC COMPANY 


insti,» pringfield, Mass. 


oso Pl 


| 
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1—75 HP, 900 RPM, 440 volt, G.E., 

oh HP, 720 RPM, 440 voit, Westghee. slip 
ring. 

1— 75 HP, 720 RPM, 440 volt, G.E., sq. cg. 

1— 50 HP, 900 RPM, 440 volt, G.E., slip ring. 

1— 50 HP, 900 RPM, 440 volt, G.E., sq. cg. 

1—200 HP, 440 volt, 600 RPM, Crocker- 
Wheeler, slip ring. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 
1—160 HP, 750 RPM, Electro Dynamic. 

a HP, 400/550 RPM, Westinghouse, type 


1—126 HP, 600 RPM, Westinghouse, SK. 
1—106 HP, G.E., 675 RPM. 

1— 50 HP, 750 RPM, Westinghouse, type SK. 
1— 50 HP, 700 RPM, Crocker Wheeler. 

1— 40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


4—3000 KVA, General Electric, 14000, with 
taps, 2400/4150Y. 

2— 400 KVA, G.E., 4156-240/480 v., Scott taps. 

3— 300 KVA, Pittsburgh, 7800/440 volts. 

3— 150 KVA, G.E., 33,000 2300/4000 Y. 

3— 100 KVA, Westinghouse, 11,430/250 volts. 

1— 100 KVA, Pittsburgh, 1375/2750-110/220 
volts. 

3— 100 KVA, Westinghouse, 13200 250 volts. 

3— 100 KVA, General Electric, 2200-220/110 
volts. 

3— 100 KVA, Allis-Chalmers, 2200/220/110. 

3— 75 KVA, G.E., 13,500-7500/440 volts. 

3— 75 KVA, G.E., 2200/220/110 volts. 

I— 75 KVA, G.E., 2400/4800/120/240 volts. 

1— 75 KVA, G.E., 3 phase, 4156Y-120/208Y. 

3— 50 KVA, General Electric, 2200/220/110. 


1602 53rd ST., NORTH 140014) A ee 
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For SALE 


I. T. E. CIRCUIT 
BREAKER; 10,000 
amperes; 3 pole, 
D. C.; type L. G.; 
Electrically 


operated 


NEWARK 
EVENING 


News 


NEWARK, NEW JERSEY 


BUSINESS OFFICE 


24, 1944 











2— = KVA, Phgh., 7500/15,000 volts-110/220 
volts. 

3—37% KVA, General Electric, 2200/220/440. 

2— 30 KVA, Allis Chalmers, 3 phase, 4156Y/ 
120/208Y. 

1— 25 KVA, G.E., 220/110-220/110 volts. 

2— 15 KVA, G.E., 2300-115/230 volts. 


MOTORS—VARIABLE SPEED 230 VOLTS 


2—100 HP, 475/1375 RPM, Electro Dynamic. 
1— 90 HP, 470/940 RPM, General Electric. 
1— 75 HP, 525/1575 RPM, Electro Dynamic. 
1— 35 HP, 500/1500 RPM, Westinghouse, 
1— 30 HP, 225/900 RPM, Crocker Wheeler. 
2— 265 HP, 300/990 RPM, Electro Dynamic. 
1i— 20 HP, 750/1500 RPM, General Electric. 
1— 15 HP, 300/1200 RPM, G.E. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
2—11% HP, 500/1500 RPM, Westinghouse, 
type SK. 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

25—Westinghouse type U recording volt- 
meters. 


TURBO GENERATORS 


600 KW, Terry dual bleeder condensing Tur- 
bine only. 

1—500 KW, G.E., 3 ph., 
bleeder. 

1—375 KVA, Westinghouse, non-condensing. 

1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 

1—200 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


60 cy., 430 volt, 


New Jersey Phone: UNion 3-2600 
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ADVERTISING IN THIS ISSUE 


Bl | Advertised products are dependable products. The manufacturers 
| | | listed below are proud to display their equipment, and are 
li bringing to you their latest data in 

It pays to read the ads! 


attractive easy-to-read form. 





Gould Storage Battery Corpora- 


COOGE 400i ss Seeded be we bae cweeR 30 

* Graybar Electric Co.......... 121, 162 
*Greenlee Tool Co................ 143 
Grinnel Company, Inc............ 172 

* Guth Co., The Edwin F........... 112 
Eindh EAM NGOs Mai Bilas eos cca ce 119 

Hallicrafters Co., The............ 168 

Harper Co., The HH. ML. oo. ices. 120 


*Hazard Insulated Wire Works.... 4 
*Heinemann Circuit Breaker Co... 19 


Hendy Iron Works, Joshua....... 107 
Highway Trailer Co.............. 177 
WESGMRING NOUR, COsc ivi noes vecebens 14 
TNE: TE MAR bik cc cetcteiss 145 
Hubbell, Harvey, Inc............. 146 
*Ilg Electric Ventilating Co........ 144 
Indiana Steel Products Co., The.. 181 
Indiana Steel & Wire Co......... 147 
meee: Gan CARD, 5 soins cco ocduss 185 


*Irvington Varnish & Insulator Co. 48 
*].T-E Circuit Breaker Co. Third Cover 


* Jefferson Electric Co............. 151 
*Johns-Manville ............... 28, 29 
FOSS I MO esc eeeess 149 
*Kearney Corp., James R.......... 23 
Kellett Aircraft Corp............. 31 
Kerite Insulated Wire & Cable Co.. 

PNG Ee > x Fh is dss bv de aee Od 52 
*Kyle Corporation ................ 101 
*Lapp Insulator Co., Inc.......... 35 

EOOG GOMBONG occ scccveseccess 150 
Lae meeeereen CO... os os cece debe 109 
Locke Insulator Corp.......... 16, 17 
Matthews Corp., W. N............ 183 
McGraw-Hill Book Co., Inc...185, 187 
WERMSUREE COCR a5 os cc scacondtenae 153 
Meter Devices Co............04- 180 
*Mica Insulator Co............ 116, 117 
*Micro Switch Corp............... 180 
* National Pole & Treating Co..... 148 


National Telephone Supply Co... 152 


I Cn oe or ees 15, 154 
META, ty ssa Jae dewan oe e¥a ees 4 
* Okonite-Callender Cable Co...... 4 
*Oliver Iron & Steel Corp......... 10 


Osmose Wood Preserving Co. of 
America, Ine. 


ELECTRICAL WORLD @® 


* Owens-Illinois, Hemingray Div... . 16) 


*Q. Z. Electrical Mfg. Co......... 164 | 


*Pennsylvania Transformer Co....  })3 
*Penn-Union Electric Corp........ 184 
Phileco Corp., Storage aoe Div. 1] 


*Porcelain Insulator Corp.......42. 43 ] 
*Radio Corp. of America....... 33, 49 
*Railway & Industrial Engineering 
Reliable lacie Cars... 
Rome Cable Corporation....... 105 | 
Ryerson & Son, Inc., Joseph T..... 9 
Salisbury & Co., W. H.......... 158 
Searchlight Section ...... 187, 182. 199 
*Sheldon Service Corp............ 166 
Simplex Wire & Cable Co....... . 155 
Sinclair Refining Co.............. 4 
Sprague Electric Co.............. 167 
Standard Oil Co. (Indiana) 
Back Cover 
*Standard Transformer Co., The. .38, 39 
*Sticht Co., Herman H............. 185 
SOR, MOS ed ¢ NS ST as i 180 
Thomas & Betts Co., The......... 12 
*United States Rubber Co......... 32 
*Uni.ed States Steel Corp......... 114 
Universal Atlas Cement Co....... 114 
*Victor Insulators, Inc. .......... 1% 
Wagner Electric Corp............ 40 


Wakefield Brass Co., The F. W... 156 
* Westinghouse Elec. & Mfg. Co. 

ll, 27, 37, 44. & 
* Weston Electrical Instrument 


COB. SS Se 160, Second Cover 

* Wheeler Reflector Co............ 159 

Wiley & Sons, Inc. John......... 182 

* Wright & Sons Co., Wm. E....... 6 
s 


PROFESSIONAL SERVICES 186 


SEARCHLIGHT SECTION 
(Classified Advertising ) 


BUSINESS OPPORTUNITIES .........---- iss 
EMPLOYMENT SERVICE..........+---+++-- ke 
POSITIONS VACANT .......-c-cescceness: iw 
POSITIONS WANTED ........----00e00+: 188 
SELLING OPPORTUNITIES .........---- SS 
WANTED TO PURCHASE...........--- 188 
USED EQUIPMENT .......---ecese--e: 188, 199 
Belyea Co., Ime......2-sccccscceceses ; 18 
Brew, Woltman & Co..........--. eyed 188 
Collins Electric Co... ..022.-ccccecccess 189 
Dulien Steel Products, Inc.........--- 168 
Ebasco Services, Inc.........--+.--++++-- - 
Electric Service Co., The.........----- d ss 


Hemphill & Co., J. L.....---++++--- ‘ 
Newark Evening News......-.-------- , 
Deters Bhs: Gociics ddd cnndanrenesntreess 


% These companies have supplied additional buying information on 
their products in the 1944 edition of the Electrical Buyers’ Reference 
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3 Cleaning Operations 


> yn 


2 Mechanical Rubbing 
Operations 


T.. extra work that I-T-E puts into the finish of a Mul- I-T-E employs the best of modern materials and practices. 


tumite structure is in the user’s interest. Electrically and Processing has been standardized in our plant so that finishing 
mechanically I-T-E switchgear is built to serve for years 


operations do not penalize delivery. Equipment and skills com- 
and the finish is in keeping. Your first gain is in maintain- 


bine togive you a definitely superior finish without added charge. 





ing a clean structure. Your second is preservation of the I-T-E engineers will gladly go into all details of Multumite 
metal. The third—and not the least important—is that after design, operation and construction. Ask the I-T-E representa- 
years of use your Multumites will look their part as dependable tive nearest you or write to I-T-E Circuit Breaker Company, 


servants and will continue to earn your respect. 19th and Hamilton Streets, Philadelphia 30, Pa. 


’ fa Representatives in Principal Cities 
a > : 
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4.How does a guaranteed turbine 


What do you want to know 
about Turbine Oil? 


Recently a number of utility plant men were asked, “What do you want to know about turbine oil?” Several of them had very specific «ves. 
tions. They are answered here because they may help you in selecting a turbirre oil that solves, once and for all, the ever present proble:n of 
turbine oil maintenance. One question is taken up each month, but you can get the answers to all of them now—see the booklet « fer, 


oil protect the user ? 


That question, of course, means Non- 
pareil Turbine Oil—the only oil with 
a written guarantee that it will “last 
as long as your turbine.” 


There is nothing unusual about a 
turbine oil lasting several years if the 
operator takes the time and trouble to 
keep it clean and free from excessive 
acidity. It ss unusual, however, when 
a turbine oil lasts indefinitely and does 
so without sweetening or treating to 
reduce acidity and without cleaning 
the oil or turbine to eliminate deposits. 


It is most unusual when these condi- 
tions of operation are assured by a 
written guarantee that the oil will not 
increase in acidity to the point where 
it will need treating or changing. This 
guarantee, quoted in detail below, is 
given with every fill of Nonpareil un- 
der the reasonable conditions stated. 


What does this guarantee mean? 
First, it is a written guarantee—not 
merely a verbal promise made by a 
representative. Back of it are the years 
of research and laboratory work by 
which Standard Oil became convinced 
that it could afford to stake its repu- 
tation, and risk an enormous loss on 


thousands of gallons of guaranteed oil, 


if it did not last indefinitely. The guar- 
antee means that you are investing a 
comparatively small amount in turbine 
oil with .ittle or no possibility of los- 
ing anything. 


Today, over 650 turbine operating 
records, extending over the past 17 
years, prove that .Nonpareil lives up 
to every claim made for it—that it will 
eliminate turbine oil maintenance and 
turbine deposits. The guarantee is your 
assurance that you will get this same 
trouble-free operation. 

Every fill of Nonpareil is checked 
semi-annually by our laboratory for 
acidity, color, and contaminants—an- 
other indication of the responsibility 
and interest we have in Nonpareil in 
service. This inspection acts as a check 
on the functioning of the inhibitor 
in the oil and answers a question fre- 
quently raised about the lasting qual- 
ities of the inhibitor. This question 
will be discussed in this space next 
month. 


Nonpareil Turbine Oil Guarantee 


“We guarantee that Nonpareil Turbine Oil, 
Medium and Heavy wll last as long as your 
turbine where the lubrication system is thor- 
oughly cleaned before this oil is put into use 
and where Nonpareil Turbine Oil, Medium 
or Heavy only, is used for replenishment, and 
where the temperature of the oil from the 
bearings is kept below 170° F. This guarantee 
has no time limit. If at any time, when the 
oil is operating under the above conditions, 
the neutralization number should rise higher 
than the extremely low limit of 0.15 when 
determined by A.S.T.M. Method D188-27T, 
we will cheerfully replace the oil without 
additional expense.” 


Gasoline Powers the Attack... . 
Don’t Waste a Drop! 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 


































For all the answers send for this 
booklet... it contains answers to questions 
such as these: 


1, Whar causes turbine oil deposits or 
sludge? 

2. What causes acidity increase in turbine 
oil? 

3. What is an oxidation inhibitor—how 
does it prevent acidity? 

4. How does a guaranteed turbine oil pro- 
tect the user? 

5. Does the inhibitor in Nonpareil Turbine 
Oil wear out? 

6. What causes corrosion in turbines? 
Send for a copy of this booklet, or better 

still, ask for a Standard Lubrication Engi- 

neer. He can answer your specific questions 

about Nonpareil Turbine Oil. Write Stand- 

ard Oil Company (Indiana), Room 1223, 

910 S. Michigan Ave., Chicago 80, Ill., 

for a copy of the booklet, or the Engineer 

nearest you. 


NONPAREIL 


TURBINE OIL 
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